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What synthetic sealing 
t > l h Id I W. E. Worth, Jr., Associate editor 
ma erla - io Ou P. R. Taylor, Associate editor 
D. M. Proctor, Editorial assistant 
use—and when 
W. Wigotsky, Eastern editor 
J. Stefanides, Central states editor 
Environmental conditions generally dictate the type of synthetic G. Soderholm, Midwest editor 


rubber for a specific oil sealing application. W. Schrader, Western editor 
W. Lowe, Mgr., European division 


W. E. Martin, British editor 
O. Lubatti, Italian editor 
F. Stengel, German editor 


Where temperature, shaft speed, runout, eccentricity, and lubricant 
type are “normal’’, standard Buna N synthetic rubber compounds 

are satisfactory. If, however, the application is “dry running’’, a 
compound must be selected that will operate satisfactorily with a very 
small amount of lubricant. If the application involves excessive ’. E. Hemphill, Art director 
abrasion, highly “loaded’”’ compound stocks should be provided. At 2. G. Batmanglidj, 
temperatures over 250° F polyacrylics or silicone compounds are indicated; if high temperature is accom- Editorial assistant—layout 


e e,e . . . 4 > oe 
panied by a solvent base or additive lubricant, polyacrylics are definitely preferred. A. W. Hulitzky, Production manager 
; ’ M. J. McLain, Quality control 


Thus many variables govern successful oil sealing. The chart below gives more data; for complete information 
from the world’s foremost oil seal laboratories, call your National Seal engineer. He’s in the Yellow Pages, 
under Oil Seals or O-Rings. 


Foreign Correspondents 


G. B. Bernard, France 


SYNTHETIC RUBBER COMPOUNDS 


RECOMMENDED APPLICATIONS 





Comp. 
No. 


Base 
Polymer 


Min/Max 
Operating 
Temperature 


Life 
Index 


Automatic 
Transmissions 


Pinions Axle Seals 


Engine Seals 


Misc. Applications 





B-63 


Buna N 


40°F /225°F 


100 


Excellent for small 
gas engines. 


Excellent for small 
non-spring loaded 
seals 





Truck and automotive 
General 


Satisfactory for 
medium rear axles. 
temperature use. 

applications. 


Satisfactory as gen- 
eral purpose material 
where temperature 
permits. 


General purpose Buna 
N applications. 





Excellent against aro- 
matics and some mili- 
tary aircraft oils, fuels 





Good dry running com- 
pounds for applica- 
tions requiring high 
durometer stock. 





Excellent for semi- 
rough axles. Has good 
wear qualities. 


Good for pressure seals 
due to high durometer 
and clean trimming 





Acrylon 
BA-12 


Good for 
temperature range 
indicated 


Satisfactory in Sealed bearing high 
single lip temperature applica- 
construction tions. 


Satisfactory for auto- 
motive use. High tem- 
peratures. 


Satisfactory for high 
temperature general 
applications. Can be 
used with EP or GL-4 
oils 





Good for 
temperature range 
indicated 


Dual lip Sealed bearing high 
limited contact temperature applica- 
for high tions. 

temperatures 





Satisfactory for auto- 
motive use. High tem- 
peratures 


Satisfactory for high 
temperature general 
single or dual lips. Ok 
with EP or GL-4 oils 





Silicone* 


Excellent 
high and low 
temperature 
life 











Silicone* 














Good at 
high and low 
temperatures. 





Silicone Compounds 
Not Recommended 
With 
EP Lubricants 
at high temperatures. 


Excellent for general 
engine use. Suggested 
for premium gasoline 
and Diesel engines 


Excellent wide range 
material. Avoid use in 
EP and GL-4 oils 








Very good for general 
engine use; premium 
gasoline and Diesel 
engines. 





Very good wide range 
material. Avoid use in 
EP and GL-4 oils 








*Silicones require special 


stabilization for satisfactory use in aromatic oils at high temperatures. 


V. Holmboe, Sweden 
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Here's A 
Shaft 
Seal 

For 
Extremely 
Corrosive 
Service 





TYPE 20 


Made of DuPont Teflon 











This seal is built to handle the most corrosive services. It will 
stand up under all conditions of acids and salts, oxidizing agents 
and organic compounds. 


It is so designed that all parts that normally contact the fluid 
are made of chemically-inert DuPont Tefion. Also, for this same 
reason it can be operated over wide temperature range up to 
250° F. 


Mechanically, its bellows type construction readily adapts it 
for use in all non-abrasive slurry applications. It also compen- 
sates for extreme shaft run out. 


Available in single face construction for internal or external 
mounting, double face for internal mounting. 


Full range of shaft sizes from %” to 3”. 


Get Complete Details 


Request Bulletin S-233 
Crane Packing Company 
6423 Oakton Street 
Morton Grove, IIl. 
(Chicago Suburb) 

In Canada: 

Crane Packing 

Company, Ltd. 

Hamilton, Ont. 


A 

Seo 

S27 
MECHANICAL PACKINGS SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 
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Four views of the versatile new Torsion Auto-Shift Table 
and the heart of its exclusive new design principle. 


Efficient, Convenient, Contemporary 
.. . New Torsion Auto-Shift Table 


Advanced design—A searching look 
will tell anyone who uses a drafting 
table that this is the equipment he’d 
create, given the time. 

As any designer knows, simplicity 
is often difficult to achieve, and the 
appearance of simplicity even more 
difficult. Both are found in exclusive 
features of the new Hamilton Tor- 
sion Auto-Shift. 

Tailored to the user— Unlike other 
designs, this is engineered, functional 
equipment for drafting, not just a 
drawing board slung on four legs or 
hung on a modified office desk. It is 
designed w*thout compromise to pro- 
mote greatest efficiency by adapting to 
the work habits and convenience of 
the individual using it. Its special 
characteristics will speed drafting 
substantially over conventional 
equipment in a one-man or one hun- 
dred-man department. 

Unique features—The Hamilton 
Torsion Auto-Shift will counter-bal- 
ance, regardless of table angle or 
weight of board accessories. It is 
attached and pivots at only two 
points—atop twin elevating col- 
umns, easily raised or lowered by 
foot pressure through a 12” vertical 


range. Operating and adjusting 
mechanisms are readily accessible— 
without the need for bulging sheet 
metal covers or protruding hard- 
ware. 

Stratacore® board — Further fea- 
tures include the new Stratacore 
drawing board . . . a light weight, 
linoleum-surfaced top of remarkable 
strength and stability. Slide-type 
reference surface can be used from 
front or rear. All drawers are re- 
versible for use from one side or the 
other. Tool and catalog drawers may 
be installed at left or right, or on 
both ends. 

Clearly, the new Hamilton Tor- 
sion Auto-Shift now offers even 
greater dividends for long-term in- 
vestment in space economies, in- 
creased drafting output and im- 
proved user comfort. 

Ask your Post dealer for full de- 
tails, layout aids and planning as- 
sistance to put this prestige drafting 
furniture in your near future. Or, 
write Frederick Post Company, 3650 
No. Avondale Ave., Chicago 18, IIl. 
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SENSITIZED PAPERS & CLOTHS @ TRACING & DRAWING MEDIUMS © DRAWING INSTRUMENTS & SLIDE RULES 
ENGINEERING EQUIPMENT & DRAFTING SUPPLIES @ FIELD EQUIPMENT & DRAFTING FURNITURE 
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SOUNDING BOARD 


FOR OUR READERS 


Automotive Braking 
Regarding ‘your article, “Air Chamber Com 
presses to Equalize Braking Force”, in the June 
5 issue of DESIGN News, it is stated that a car 
skidded to a stop from 90 mph in a distance of 
100 ft 
Now, considering the basic equation: 
v2 = 2as 
we get 1322 = 2(a)(100) 
or a = 87.12 fpsps 
Now, maximum deceleration or acceleration of 
a car or similar vehicle is given by: 
a= gG 
Hence, it follows that for the car in question 
87.12 ss 
mn 35 - 47 £ 
Such a friction coefficient value surprises me. 
If you would forward to me information regard- 
ing how I can build such a friction coefficient 
into my car, I shall be able to out-accelerate 
that toothy grinning kid in the old jalopy at the 
stop light every morning. 
H. J. Overat 
National Water Lift Co. 
Kalamazoo, Mich. 
It is difficult for me to believe that any intro- 
duced “pedal softness” could enhance the per 
formance of the hydraulic braking system of an 
automobile. 

The wheels of an average car traveling at 90 
mph rotate at approximately 17 rps. An out-of- 
round drum could not be followed by a brake 
shoe for full contact at this speed, with or with- 
out an “equalizer”. 

S. E. Korz 

Research Engineer 

Fairbanks, Morse & Co 

Kansas City, Kan. 

@ Stopping distance of 100 ft from 90 mph is 

overly enthusiastic. Tests were not conducted in 

an engineering manner. Do-Mor Brake Engineer- 

ing Co. has agreed to perform a witnessed test 

to demonstrate stopping distances on the same 

vehicle equipped with and without their brake 
system. Results will be published. 

There is variation in published stopping dis- 
tances, deceleration and brake efficiency at 70 
mph. Uniform Vehicle Code requires minimum 
deceleration of 17 ft/sec/sec, 
braking force of 52.8 percent of gross vehicle 
weight, when applied to vehicle stopping from 
20 mph. Stopping distance shall not exceed 25 ft. 


equivalent to 


NAME OF ORGANIZATION 


Yellow Cab Company of Calif. 245 
Calif. Highway Patrol* 
S. Calif. Edison 304 
U. S. Bureau of Public Roads 

average performance 289 


85 percentile performance 453 


Decline and Fall 
Your “Decline and Fall” article in the June 1961 
issue of DesiGN News should be sent to President 
Kennedy and all members of the House and 
Senate as well as all heads of state and local 
governments and all newspapers throughout the 
country. 
JOHN Kosar 
Anchor Engineering Co 
Long Island City, N. Y 


Your last sentence, “ Are we witnessing the 


decline and fall of the United States?” is to be 
answered, “Yes”, we are witnessing the decline 
and fall, but you are not putting your finger on 
the real issue. 

Ihe real issue is the preaching and philosophy 
of security from the cradle to the grave by the 
government of the United States and by vote 
seeking politicians who are only interested in 
getting themselves elected, and whose interest is 
not the real welfare of the United States. People 
that no longer have anything to fight for become 
lazy and fat, and that is exactly what we are 
getting to be. 

Why don’t you tell the real facts instead of 
circumscribing them with some language that 
does not tell the real issue. 

K. HELLINGER 
Rochester Ropes, Inc. 
Culpeper, Va. 
e But who elects our politicians? 


Freedom of the Press 
I have just read your editorial entitled “Free- 
dom of the Press” as it appeared in the May 22 
issue of Desicn News. I was very much im- 
pressed with this statement and would appreci- 
ate your permission to republish it with proper 
credit to your company. Is this possible? 
Davip BERDAN 
Buck Engineering Co., Inc. 
Freehold, N. J. 
e Permission granted. 


STOPPING DISTANCE DECELERATION BRAKE EFFICIENCY 
at 70 mph (feet) 


ft/sec/sec percent 
21.51 66.8 
17.41 54.1 
17.34 53.9 


18.3 56.9 
11.6 $6.0 


*California Highway Patrol shows a stopping distance of 261 ft at 65 mph. This represents a de 
celeration of 17.41 ft/sec/sec and a brake efficiency of 54.1 percent 
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DESIGN VIEWS 





Research Results—Dirt Cheap 


Did you know that the results of probably 75 percent of re- 
search projects conducted by government agencies are avail- 
able to industry for the ridiculous average sum of $1.50 each? 
For this modest sum you can have the results of months of re- 
search in fields covering the gamut of engineering. 

Such is the picture presented to me in Washington by James 
E. Wheat, Chief of the Publications and Public Information Di- 
vision of OTS. While DESIGN NEWS has long made use of 
limited material from the Office of Technical Services and fre- 
quently lists available papers, it took a personal contact such 
as this to bring home the value of this busy but small govern- 
ment agency. 

The OTS has a total of only about 150 people. In Washing- 
ton this is a very modest empire indeed. These few people 
managed to publish and distribute some 8000 military and some 
6000 nonmilitary research reports and trarslations during 1960. 
With the same personnel they intend to increase this total in 
1961 to about 20,000 military papers with about the same 
6000 nonmilitary papers. Most of the increase results from re- 
ports coming from the Armed Services Technical Information 
Agency which will now be distributed by the OTS. During 1960 
alone, some 400,000 copies of research reports have been sold 
to industry. 

In addition to these activities, the OTS is also charged with 
the administration of the National Inventors’ Council; for the 
issuance of Commercial Standards and Simplified Practice 
Recommendations; for compiling and publishing directories of 
national trade associations; for administration of part of the 
Technical Aids program of ICA. 

The OTS is important to engineering. Through the publica- 
tion of the results of government-sponsored research, it makes 
available to industry knowledge that otherwise might take 
months to acquire. You can take advantage of this service 
simply by sending for various reports in fields that may be of 
interest to you. In addition, DESIGN NEWS will publish entire 
papers from time to time on subjects of general interest. Should 
you need the answers to specific questions that could possibly 
be answered by the OTS organization, you can write either to 
our editors or directly to the OTS. 


Ss 


Executive Editor 
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_ METAL BEARINGS OR PLASTIC? 


Another advantage— 


Polymer’s broad line of bearing plastics 
; permits you to select the best com- 
The above bearings are made of _ bination of chemical, electrical, thermal 
POLYPENCO industrial plastics. and mechanical! properties you need for 
Their individual and unique bearing a specific application. 


characteristics make them better than ‘ 
metal for many applications . . . with Your Polymer representative stands 
lower costs and improved performance.  ¢@dy to give you the technical assist- 
ance you require to select the best 
In mechanical areas previously domi- industrial plastic to improve perform- 
nated by metals, engineers have found ance of your parts and components— 
POLYPENCO bearing materials can whether they are bearings, bushings, 
perform better, wear longer (with or rollers, seals, gears, general tooling, 
without lubrication) and materially re- wear strips or other wear parts. Write 
duce maintenance and replacement. today for BR-O, general design catalog. 


How do you decide? 


Polymer is ready to help. 


i oalieeeestioeeeetioenneniemetianntiemnedimetinedieaneliamnstbeentitantimendtanedtentimmedtinedtitetionmetmetamdimatianmdiamtiamtiatiataminametien | 


4. POLYPENCO 101 NYLON A widely used 
plastic bearing material. Has good mechanical 
strength, chemical resistance and frictional proper- 
ties. Easily machinable. 


l 
| 
| 
! 
5. NYLASINT® NYLON PARTS Parts formed | 
by cold pressing and sintering nylon powder. Are | 
impregnated with oi! and alloyed with fillers to 
1. POLYPENCO® MCt NYLON A new economi- provide premium wear resistance and outstanding | 
cal nylon formulation to meet the need for large dimensional stability. | 
nylon bearings. It possesses high compressive 
strength and a heat distortion temperature above 6. FLUOROSINT® TFE COMPOSITION A TFE | 
both type 6 and 66 nylon. base material which has excellent mechanical | 
; stability up to 500°F . Exhibits superior wear resist- 
2. POLYPENCO K-51 PENTON® A chlorinated ance while maintaining the electrical and chemical | 
polyether with outstanding chemical resistance and resistance of unmodified TFE-fluorocarbon. | 
high strength. Especially well suited for chemical 
applications that require better mechanical prop- 7. NYLATRON® GS NYLON A molybdenum | 
erties than TFE. disulphide-filled nylon formulated with premium | 
bearing properties. The moly-sulphide filler pro- 
vides a low coefficient of friction and excellent | 
abrasion resistance. | 
| 


3. POLYPENCO TFE-FLUOROCARBON Pos- 
sesses a very low coefficient of friction. Will not 
exhibit “‘slip-stick” and high starting torque is not 
required. Unique as a bearing material for lightly 
loaded applications. *Hercules Powder Trademark 

tThe Polymer Corporation Trademark 


a eee ee ee ee ee ee 


THE POLYMER CORPORATION OF PENNA. 
Reading, Pa. 


EXPORT: Polypenco, Inc., Reading, Pa., U.S.A. 
Polypenco, Ltd., ENGLAND + Polypenco, GmbH., WEST GERMANY «+ Polypenco S.A.R.L., FRANCE 


POLY PENCO’ 
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Application of X-Y Recorders 


Transducers and Circuitry Extend Use of Plotters in Design Field 


Variables, especially of the type Y=f (X), enter 
into the work of the design engineer continually. 
In fact, most engineering is based on a knowledge 
of the relationship between two variables such as 
speed versus torque, resistance versus angle, strain 
versus temperature. 

The X-Y recorder provides the engineer with a 
means of observing tests and performing inspection 


Edward W. Schrader, Western Editor 


more than merely convert a mechanical observation 
to an electrical signal. They may transform this sig- 
nal into a logarithm, a differential or an integral 
of the basic variable, extending the use of the X-Y 
recorder to other areas. 

Consider, for example, extremely large gears used 
in ship propulsion. To reduce the noise generated 
by the meshing surfaces of the teeth, the surface 


Rubber wheel 


Undulations 


Linear 
potentiometer 


€ < 

~ y 

(fs voltage 
d 


finish must be controlled accurately. Such gears are sfherentiol 


often 10 to 20 ft in dia and about | ft in thickness. 
Hobbing machines are equally as large. The prob- 
lem of surface finish occurs as undulations or long 


without having to reduce point data and then mak- 
ing the necessary graphical plot. transformer 

In mechanical engineering, the physical data 
usually is converted to an electrical signal by means 
of a transducer and then introduced directly into 
the X-Y plotter as two electrical signals. There are 


many interesting applications of X-Y plotters, how- 


‘ Travel (d-c) 
periods of variations in the machined surface of the . sf 
gears. By use of appropriate transducers, variations 
in the surface finish across the hard face of the gear 
teeth may be plotted. 

In research, strain versus temperature or other 
environment may be recorded on a continuous basis 


- Surface error(a-c) 


Amplifier J ‘ 


ever, dealing with unusual transducers which do i 
Gxis 


over several points. By means of an automatic scan- 
ning unit strain-temperature, representing X and Y 
components, may be plotted as series of points for 
several channels or sensor spots. 

Measuring the speed-torque relationships on a 
motor makes another interesting example of an ap- 
plication of an X-Y plotter. The polar form of New- 


X.Y recorder 


PLOTTING UNDULATIONS in surface finish of large 
gears. Probe attached to linear voltage differential trans- 
former (LVDT) senses variation in depth of cut from ref- 
erence point. Output of LVDT, after preamplification, 
connects to Y-axis of recorder. Linear potentiometer, with 
wiper connected to rubber wheel, produces signal propor- 
tional to position across gear face. This output supplies 
signal for X-axis. Inspection fixture contains LVDT and 
potentiometer and locates transducers accurately as it 
moves across gear teeth. 





Thermocouple. 


ie 


Reference junction 





From 
thermocouples 





Strain bridge No. | 
No 


le. 2 
No. 3 
Sensitivity No. 4 @) 


Sel f-bel TT i i i 
el f-balancing PLOTTER introduces time delay in process or system by distance separating 


To X exis writing and reading arms of recorder. This variation utilizes continuous pa- 
(strain) per transport system and writing pen, whose head displacement is proportion- 
al to coordinant. Readout arm is spaced down paper, as desired for chart 
speed. Delay time is variable from 4 sec to 7 minutes by proper setting of 
two variables. In pickup assembly, light source illuminates paper in vicinity 
of line graph. Reflected light strikes oscillating mirror, which redirects re- 
sultant beam to photocell. When head is not directly over trace, phase-sensi- 
tive error signal is developed, amplified and applied to servosystem of re- 
corder. Balancing action of servo cancels error signal and returns head to 
position directly over trace. Optical head follows pigment-type inks better 


recorder 





potentiometer 


From 





strain gage 


No. | To Y oxis 


temp 





No. 2 
No. 3 
No. 4 


Bridge bolance potentiometer Plot 


rA/N//I4 
Mute x-y 


4 | 1 Le Stobili zed d-c supply To drive motor 








STRAIN-TEMPERATURE RECORDING in 
multichannel system. Scanner samples each of four 
channels at discrete intervals. Resultant coordinant 
is plotted in point form. Y-axis records temperature 
using copper-constantan thermocouple. Strain-gage 


channel records on X-axis, using input from 4-arm 
strain-gage bridge and balance, excited by floating 
d.c power supply. Limit switches trip by motor- 
driven cams to successively record point values 
every 3 sec. 


than dye-type inks because of infrared spectral response of photocell. Graph 
paper lines of dye ink do not interfere with optical follower. Output of read- 
ing arm may be used to control process or machine. If two pickups are used, 
they may follow upper and lower boundaries of two traces to give integrated 
output of nonlinear functions. 
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Monitors Vy, prevents Rx loading 
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XN preamp 


Test 
potentiometer 





DAA 
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Monitors lx 





Logarithmic 
converters (a-c} 





(resistance) 














Output potentiometer 
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(angle) 


hA Peay 


Logarithmic 
converters (d-c) 





X.Y 
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Compensote 
for 60B time 





recorder 





























and 


POTENTIOMETER TESTER plots resistance 
versus shaft position as Y and X values, respec- 
tively. Output pot travels at selected, constant 
speed during test. Variable speed control allows 
from 15 to 60 sec for full rotation of potentiome- 
ter. Test pot is ganged to output pot. Signal 
representing logarithm of test resistance drives 
X-axis of recorder. 


Writing arm 
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, 


PM motor rotates at selected speed 


Log R, = Log E, — Log I, 
This signal is output voltage difference of two 
logarithmic converters. Each converter provides 
d-c output proportional to logarithm of a-c or 
d-c input. 


/ Vibrator 
/ and scanning 
mirror 


ton’s second law of motion is used, 

z Ja 
where: 

T Torque 

J Polar moment of inertia 

a Angular acceleration 
The angular displacement with respect to time may be measured 
with a tachometer, thus providing an output voltage representing 
speed. A transducer, in the form of a differentiating, passive network 
applied to this voltage, will provide acceleration. Therefore, for a 
given moment of inertia or load, a motor may display its torque 
versus speed characteristics by actually plotting acceleration versus 
speed. 

Logarithmic converters further extend the use of plotters. They 
produce d-c output voltages proportional to the logarithm of the 
positive peak amplitude of the input voltages. Such a converter is 
useful in plotting frequency characteristics of filters, transformers, 
networks and similar devices. 

A standard audio signal generator, equipped with a motor drive 
and an output potentiometer on the frequency control shaft, is used. 
With a constant voltage applied to the pot, the variable output 
gives a signal for the X-axis of the recorder. This signal accurately 
represents frequencies generated, when plotted on semi-logarithmic 
paper since the oscillator’s output frequency is inherently a logarith- 
mic function of the control shaft position. 

The output of the signal generator is fed to the equipment being 


tested and the output of the test article is connected to the input of 


a logarithmic converter, whose output in turn drives the Y-axis. 
This gives a decibel increment along the linear scale of the paper. 
A Bode plot of amplitude in db versus frequency on the log scale 


results. 


Technical information for this article was supplied by F. L. Moseley 
Co., Pasadena, Calif. 














w= 92 
dt 


J— Inertia load 


Tachometer Differentiating 
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RECORDER SPEED-TORQUE 


X° Axis input 
(proportional to speed) 




















Torque 





Y Axis input 
(proportional to 
acceleration) 
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mum. Differentiating network takes first deriva- 
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fundamental physics, torque is proportional to 


acceleration. From standstill, motor accelerates 


constant inertia load to full running speed. D-C 
tachometer, firmly mounted on rotating shaft, 


measures voltage as it varies from zero to maxi- 


tive of this voltage (acceleration) and supplies 
this signal to plotter for Y-axis. Speed is pro- 
portional to voltage output of tachometer and 
this voltage is supplied to X-axis to recorder. Pen 
traces speed-torque curve of motor under test. 








IF YOU BUILD MOBILE EQUIPMENT... 


VICKERS WILL MATCH A PUMP TQ YOUR APPLICATION 


Customized designs or standard models—both are available 
from Vickers. Industry’s broadest line of mobile pumps allows 
you to select the design that’s best for you . . . saves you from 
paying for “too much” pump and from getting “too little”. 

Our application engineers can help you match your specifi- 
cations with one of several thousand standard combinations of 
single or double pumps with choices of shafts, mountings, port 
connections, deliveries and direction of rotation. However, 
when unusual requirements demand special approaches, 
Vickers unequaled Research and Development facilities are at 
your service. 

Whichever type of pump you select, wherever your equip- 
ment goes, there is the additional advantage of complete inter- 
changeability of parts built in any Vickers plant located 
throughout the free world, providing full service coverage. 

Additional data on pumps for mobile applications is avail- 
able from your Vickers application engineer or by writing to 
address below. Ask for Bulletin P1. 


MICKERS 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 


Mobile Hydraulics Division 
ADMINISTRATIVE AND ENGINEERING CENTER 
DETROIT 32, MICHIGAN 


Circle 5 on Reader-Service Card for more information 
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SEEN AND HEARD 


LUNCHEON TOPICS 


Lars G. Soderholm, Midwest Editor 


As soon as the whistle had blown, a thick baloney 
on rye sandwich whirled around on his stool and 
startled the peanut butter and jelly on white who 
was leaning across his drawing board. 

“Wow,” said the baloney on rye, ‘‘l never saw 
the ‘old man’ as sore as he was this morning."’ 

“Yeah,"’ replied the peanut butter and jelly, 
‘| guess they've really had him over a barrel with 
all the time it’s taking to get this job out. The sad 
part is, the job needs all the time we're giving it. 
The salesman surely wasn't thinking when he 
picked it up." 

“It's too bad,"’ said the baloney on rye, ‘‘that 
we have to end up with all the problems. Every 
time something like this happens, the salesman al- 
ready has his commission but the company doesn't 
make any money on the job and I'm reminded of 
the fact when | go to ask for a raise.” 

“Il guess every engineering department spends 
more time figuring out what to do than they spend 
in doing it,"’ said the peanut butter and jelly. 
“Isn't it funny how we have to scratch for infor- 
mation and work around problems that never 
should have come to us in the first place?” 

“Uh-huh,” said the baloney sandwich, ‘there's 
your engineering shortage for you. With the time 
we spend on other stuff, including the ‘old man’s’ 
work sheets, we don’t have much time left for what 
we're supposed to be doing.”’ 

“Isn't it a laugh,’’ snickered the peanut butter 
sandwich. “The ‘old man’ has a couple of forms 
which are supposed to have the clue to what's 
happening to our engineering time. He's holding 
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part of the answer in his hand; we spend our time 
filling out his forms.” 

“It isn't funny,’ said the baloney on rye irritably, 
“as long as engineering doesn't show a profit 
they'll keep trying one thing after another to make 
it pay. That includes those weird economy drives 
where using old pencil stubs and writing on scrap 
paper is supposed to-put us back in the black.”’ 

There was a short period of silence while the 
“old man" passed down the aisle on his way to 
the water cooler to wash down some pills. 

“Calm down,’ suggested peanut butter and 
jelly. “‘Engineering always was the whipping boy 
for everything that went wrong. If the salesmen 
can't sell it, we designed it wrong. If the shop has 
trouble, we designed it wrong. It's the old game 
of second guessing and you can’t beat it.”’ 

“The trouble is that nobody seems to under- 
stand that the stuff that comes in here takes plenty 
of work to turn out. Even if we get a job that's im- 
possible, it takes a couple of days to convince 'em 
that we can't make it. But the real clincher is, if 
you do pick up a poor job and turn it into a good 
one, what happens? Nothing! They expect both 
miracles and profits."’ 

Baloney on rye nodded and choked as a swal- 
low of hot coffee went down the wrong way. 

Still overwhelmed by his eloquence, peanut but- 
ter and jelly went on, ‘‘There is nothing wrong 
with this department, or a lot of other engineer- 
ing departments either, for that matter, that better 
understanding wouldn't cure. It's really just a mat- 
ter of keeping in touch with what the other guy is 
doing. Communications—that's what we need, bet- 
ter communications. If the salesmen knew what we 
were doing, they would not get stuck with the 
things needing extra engineering unless we go? 
paid for it. If we knew what the shop was doing, 
maybe we could work toward its strong side and 
stay away from where it has trouble.’ 

“But somebody still has to dovetail all these 
things and that's where a good boss comes in. You 
need a sharp cookie the way things are going to- 
day—if you sit still a minute, your competition's 
got the jump on you.” 

“Yep—we need a lot of things, but we could 
... His voice trailed off into silence as the ‘‘old 
man’ returned down the aisle from the water 
cooler. 
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August, 1961 


An Open Letter to Design Engineers: 
There has been a change! 


For many years, it has been the custom to specify 'Barksdale- 
Meletron'" pressure switches for purchase from the Barksdale sales 
organization. The relationship between Meletron Corporation and 
Barksdale Valves has now been terminated. 


Therefore, you are now able to place all of your pressure 
switch orders directly with the MELETRON CORPORATION, or its 
distributors. We would like to suggest that you correct your files, if 
necessary, to read 'MELETRON PRESSURE ACTUATED SWITCHES" 
which will assure your purchase of this long-established and dependable 
line of products. 


As you may know, the inherent quality and functional stability 
of MELETRON PRESSURE SWITCHES has never been matched. Production 
criteria are traceable to the United States Bureau of Standards. And, 
Meletron Quality Control evaluates the performance of each unit before 
it leaves our plant. All MELETRON PRESSURE SWITCHES are warranted 
to perform to specified requirements. 


The MELETRON line of pressure switches is able to meet every 
pressure-sensing requirement within remarkable ranges of pressure and 
temperature. These products possess singular resistance to shock, 
vibration, and other environmental conditions. There may be unusual -- 
or even unique -- applications which our Engineering Department can solve 
for you with dispatch and economy. Our engineers are at your service. 
Representatives in all principal United States marketing areas. 


MELETRON'S 1961 catalog illustrating the line and providing 
technical information is now available. May we send it to you? 


MELETRON CORPORATION 


teagy 0) levthed 
George A. Starbird, 


President 
GS:G 


Pressure Switches « Vacuum Switches « Explosion-Proof Vacuum and Pressure Switches 


Differential Pressure or Vacuum Switches 
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Elevator and Index Mechanism Handle Samples in 


A liquid scintillation spectrometer used for count- 
ing tritium, carbon-14 and other beta- and alpha- 
emitting isotopes uses a two-step elevator and index 
mechanism to position and count up to 100 samples 
automatically. Two photomultiplier tubes scan each 
vial of radioactive sample and through electronic 
coincidence circuitry register all light pulses seen 
simultaneously by both tubes that fall within the 
ranges of two scalers. The accumulated totals of the 
two scalers are automatically printed out onto paper 
tape. 

To obtain automatic operation, it is necessary to 
mechanically remove a sample vial from the index 
table and position it in a shielded counting chamber 
in front of the photomultiplier tubes, all without 
exposing the tubes to light. One hundred samples 
can be held in the index table which has four cir- 
cular rows of 40, 20, 20 and 20 sample positions. The 
index table shaft is attached to a sliding member 


Index motor 


oF mo iid : 
Row selection motor 
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MECHANICAL 


Lars G. Soderholm, Midwest Editor 


in the base which permits it to be moved to position 
a particular row for counting. 

To bring a sample in position, the index table is 
translated and indexed so the sample vial is directly 
above an elevator that extends through the index 
table. Pins projecting from a drive gear in the base 
of the transfer machinery actuate a Geneva cam that 
lowers the sample into the transfer rotor. The cam 
also provides 180-deg indexing of the rotor to bring 
the sample over another elevator—also actuated by 
a Geneva cam which lowers the sample into the 
shielded counting chamber. After the necessary 
counting time has elapsed, the electric motor turn- 
ing the drive gear is reversed and the sample returns 
to the index table by the same route. 

When a sample is returned to the index table, an 
electric switch is operated that causes a separate in- 
dexing motor to rotate the table until the next 
sample is over the elevator opening. When one row 
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Vial lowered into 
counting chamber 


Over elevator 


Procedure reversed to return vial to index table 


SEQUENCE OF MOTIONS in elevator and rotor operation 
is derived from an approximately 360-deg forward and reverse 
travel of driving gear. With sample vial located on index 
table, elevator holds vial in place during indexing of table. 
First 90-deg rotation of drive gear causes Geneva cam pin to 
lower elevator and sample vial into rotor. Following 180 deg 


of drive gear rotation cause two rotor pins to turn rotor 180 
deg and position sample vial on elevator over counter cham- 
ber. Final 90 deg of drive gear rotation bring elevator and 
sample down, placing vial in position for radiation counting. 
Drive gear motor is reversed to return vial to index table. 
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ELEVATOR AND ROTOR MOTIONS 
are initiated by drive gear. Geneva pins 
in drive gear (two projecting up and one 
projecting down) engage Geneva cams 
to operate elevators and driving disc to 
provide rotor rotation. Single downward 
projecting Geneva pin rotates each cam 
90 deg in proper sequence. Cam rotation 
is transmitted through step-up bevel gear 
set to elevator crank as 180-deg total 
movement. Crank roller rides in Scotch 
crosshead located in lower portion of 
each elevator shaft. Two upward pro- 
jecting Geneva pins, spaced 90 deg apart, 
engage two slots in rotor driving disc to 
provide two separate but consecutive 90- 
deg turns of rotor to transfer sample 
vials from one elevator to another. 


Rotor drive disc rotates 180 deg 


Rotor disc pins 


Bevel gears 


Crank roller 
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Scotch crosshead 


Index table 


Backup plate 


Rotor drive disc 
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Steel-shielded housing 


Elevator 


Geneva cam rotates 90 deg 


Elevator crank rotates 180 deg 
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is completed, another electric motor is started which, through 
a rack and pinion arrangement, moves the center of rota- 
tion of the index table to bring another row over the ele- 
vator. When any preset number of samples has been counted 
or when the last sample in the last row is finished, the index 
table is returned to its original start position and the entire 
cycle automatically repeats. 

The liquid scintillation spectrometer assays the contents 
of glass vials in which radioactive material has been dis- 
solved or suspended in a solvent. A scintillator is used in 
the solution to convert the low-energy alpha or beta rays 
into light pulses that can be seen by the photomultiplier 
tubes. 

Because of the extremely low energy level of the pulses 
being counted, there is a danger that thermal “noise” pulses 
produced by the photomultiplier tubes themselves may ob- 
scure the count of sample radioactivity to give false read- 
ings. To eliminate noise errors, the two photomultipliers 
are connected by a coincidence circuit in which both tubes 
must see an event simultaneously to record its occurrence. 
Additionally, both photomultiplier tubes are operated in- 
side a freezer cabinet because low temperatures greatly re- 
duce their internal thermal noise levels. 

Signals from the photomultiplier pass through preampli- 
fiers, amplifiers and discriminators. Here a pulse height 
analysis is performed by comparing the amplified input 
pulses with a reference voltage. Two scalers are provided, 
permitting counting of different energy levels or two or 
more isotopes of different energies. Information from the 
spectrometer is printed out on tape to provide an accurate 
permanent record. 

Liquid scintillation spectrometers are used in radioactive 
tracer work to count alpha- and beta-emitting isotopes. 
While principally used in biomedical work, this method of 
tracing material also is being used in industry to check wear 
on parts and to trace flow in systems. 

The Model 314-AX transistorized automatic Tri-Carb 
Liquid Scintillation Spectrometer is made by the Packard 
Instrument Co., Inc., La Grange, Ill. 





IDEAS ...MBECHANICAL 


Rotating Monovalve Transfers Air from Compression to Power Cylinders 


Bovee Combustion Cycle Adds Transfer Phase at Constant Pressure to Increase Engine Efficiency 


An internal-combustion engine employs compound 
stages for compression and power strokes. The heat 
cycle includes five phases; a reciprocating piston 
takes in air and compresses the air in the com- 
pressor cylinder, a single rotating valve transfers 
the compressed air by means of ports to the larger 
power cylinder whose reciprocating piston imparts 
power and exhausts the gases. Metered and pres- 
surized fuel is injected in a solid stream into the 
compressed air transfer chamber. 


Monovalve 

The engine contains multiple pairs of cylinders. 
Each pair consists of a small air compressor cyl- 
inder and a larger combustion cylinder. The cyl- 
inders with their reciprocating pistons are arranged 
symmetrically around the drive shaft. The general 
shape of the engine resembles a large cylinder or 
drum. 

Centrally located along the axis of the engine is 
the combustion control valve plane. The valve is 
a single rotating disc. It is a gas pressure-balanced 
separator which commonly ports and communicates 
all compressor and power cylinders, while oper- 
ating at 1/9 engine shaft speed. 

The power shaft is crankless. Dual opposed wob- 


PISTON CIRCLE OPENED,CROSS-SECTION 


Wobble plate 


Edward W. Schrader, Western Editor 


ble plates, mounted at each end of the engine, 
harmonically drive the power shaft. 


Bovee Combustion Cycle 

The cycle has five phases: intake, compression, 
transfer, power and exhaust. A common plenum 
chamber supplies air for the intake phase. It is pos- 
sible to use ram air pressure for specific power 
application requirements. The air cylinder com- 
presses the air in the second phase. The compres- 
sion ratio is 18:1. Under adiabatic compression, air 
pressure is nearly 700 psia at a temperature of 
1025F. 

During the remainder of the compression stroke, 
the valve port passes the compressed air to the 
power cylinder. In transit, fuel is injected for mix- 
ing with the air. It burns to create a maximum 
pressure of 1130 psia and a final temperature of 
4460F. This gas energy powers the driving stroke 
of the engine. When the exhaust stroke terminates 
at top dead center, the heat rejection is minimized 
appreciably. A small clearance between the piston 
and valve at top dead center permits full scaveng- 
ing. Exhaust gases are expelled at temperatures 
and pressures well below the conventional diesel 
engine. Gases exhaust at 23.7 psia and 400F. 


PROTOTYPE ENGINE was constructed of lightweight ma- 
terials. It is expected that weight ratio of 1.50 Ib per bhp in 
100-hp range is attainable. Ratio will become increasingly 
favorable for weight reduction as size is increased. After 17 
months of design and construction, engine operated for 20 hr 
running time in first series of tests. These tests showed need 
for improved valve sealing. 





VIEW DIAGRAM illustrates sinusoidal 

wave action of wobble plates and in- 

herent balance of dual opposed working 

pistons. In diagram, rotating monovalve 

is shown as sliding separator with ports. 

As plate valve slides to right, compressor 

pistons near top dead center force com- i 

pressed air through transfer port in ENGINE with shrouds and covers removed 

valve. Fuel enters air stream in trans- shows general arrangement of opposing cylinders 

fer port. Gases expand to power driving separated by plate valve. Shoes on guided re- 

pistons slightly past top dead center. Ex- ciprocating pistons drive wobble plate, which in 

haust stroke of power piston is com- turn transmits power to rotate output shaft. 

pleted when power piston reaches top Engine can be started electrically or hydraulical- 

dead center. During drive stroke of pow- ly. Combustion of fuel-air mixture occurs spon- 

er piston, companion air piston takes in taneously at high compressed air temperature. 

we. During exhaust stroke of power Combustion power and mechanical rotation are 

piston companion air piston compresses variably controlled by fuel metering and are 

a continuous until fuel injection is cut off. Engine 
can be idled to 80 rpm. Engine lugs at 300 rpm 
and it delivers nearly constant torque above this 
speed. 
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Coolant filler valve 


Lubrication wiper Lubrication inlet 


Cooling airduct 


Air inlet 


Fuel pressure inlet 


Powercylinder 


Fuel rail 


Air cylinder 


Powergas 
inlet groove 


Spacer ring 


Air shroud discharge 
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MONOVALVE is rotating disc with tor- 
tuous-path transfer ports. Fuel is injected 
near center of tortuous path in valve. 
Compressed air flows from smaller air 
cylinder to larger power cylinder as valve 
face rotates. Cutouts in circumference of 
gases power 
cylinders and admit inlet air to air cylin- 


valve plate exhaust from 


ders. 


Fasieencins ved neh DIAGRAM of 
Monovalve engine using Bovee cycle. Air 
cylinder bore is 1.375 inches. Power 
cylinder bore is 2.00 inches. Total stroke 
of both cylinders is 3.950 inches. Com- 
pression ratio is 18:1. 


Calculated thermal efficiency for the cycle is 
claimed to be 64 percent. The ideal air cycle offers 
a thermal efficiency of 68.3 percent for expansion 
ratios of 18:1 with a gas constant of 1.396. 

Assuming a conservative figure of 20 percent for 
losses resulting from change of specific heat, direct 
cooling and incomplete combustion, the attainable 
thermal efficiency is approximately 44 percent. 
Ricardo’s analysis of thermal efficiencies proposes 
corrections to the ideal air cycle when applied to 
four-stroke gasoline engines. This latter work indi- 
cates a best obtainable efficiency of 66 percent of 
the corresponding ideal air cycle. The best attain- 
able efficiency would therefore be 0.66 x 68.3 
45.1 percent for a four-stroke gasoline engine. Shop 
tests of predecessor engines have proved the cycle 
efficiency. 

The Monovalve internal combustion engine is 
a patented design of Ransom Bovee, Monovalve 
Motors Corp., Los Angeles, Calif. Michal Associ- 
ates, Northridge, Calif., have engaged in joint ven- 
ture with Monovalve Motors Corp. in a_ proposal 
to the Department of Defense for additional re- 


search and development of the engine. 





Whatever your part’s 
operational environ- 
ment calls for... from 
Silicone for high and 
low temperature 
extremes, to fluoro- 
carbons for solvent 
resistance, Goshen 
Rubber has the 
answer. And, if you 
have an entirely new 
design requirement, 
Goshen’s laboratory 
facilities, know-how 
and experience go 

to work on your 
particular need. Let us 
know your problem. 


WRITE, WIRE, or PHONE 


RUBBER 


1881 S. TENTH ST. 
Phone KEystone 3-1111 


for HEAT 
and FLUID 
RESISTANT 
RUBBER 
get the 
GOSHEN 
RUBBER 


IDEA 


4 

HK to precisely 
fabricate parts, 
seals, and 
components ... 
from selected 
compounds and 
for specific 
applications 
only! 


TWX: GOSH 8701 


Circle 7 on Reader-Service Card for more information 
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PRESSURE 
BALANCED 
PLANE 


SWIVELS 


DESIGNED TO GIVE THE HIGHEST 
EFFICIENCY AND THE LOWEST TORQUE 


DUMONT ENGINEERING’S pressure balanced 
plane swivel offers less resistance to rota- 
tion than any other known rotary connection 

Compact and lightweight, this rugged unit, 
with its 360° rotation, is capable of develop- 
ment to service at extremes of temperature 
and pressure (up to 5,000 PSI). It is pressure 
balanced and hence not subject to separa- 
tion forces. Heavy duty trouble free bearings 
carry all side loads...each unit is also sub- 
jected to rigid inspections for quality control. 


Different sizes and fitting ends are available. 
The sizes and weights are based on a uni- 
form linear increase of even increments. 


Tke engineering consultants at DUMONT 
ENGINEERING are well qualified to assist you 
in the selection, design and/or development 
of a unit to fit your specific needs. 


For complete information and spe- 
citications on this, or other units, 
write or phone: 


DUMONT 


ENGINEERING 
DEPARTMENT D-3 

1401 FREEMAN, LONG BEACH, CALIFORNIA 

PHONE: SPruce 5-1131 » GEneva 3-4931 


PATENT APPUED FOR 


Circle 8 on Reader-Service Card for more information 


12 








IDEAS ...MECHANICAL 


Interaction of Locator Devices and 


E. J. Stefanides, Central States Editor 


A new housing for motor-generator exciter sets 
uses mechanical locator devices in conjunction 
with neoprene rubber seals. This procedure elimi- 
nates the need for hold-down bolts or other fasten- 
ing devices. Combining greater accessibility with 
superior appearance, the redesign enables the mo- 
tor and generator housing to be removed with a 
minimum of time and effort. 

The problem involves three separate housings 
which must be secured to a bed plate and to each 
other. In previous designs, the housings were se- 
cured by 54 capscrews, 40 of these located within 
the housing and relatively inaccessible. 

In the redesign, only the flywheel housing is bolt- 
ed down. It is held to the bed plate by four cap- 
screws and forms a rigid structural member against 
which the other housings are clamped by the inter- 
action of mechanical locating devices and extruded 
neoprene seals. 

The neoprene seals are attached to the inboard 
edge of the motor and generator housings. They 
provide tight closures and simplify assembly by 
minimizing the effect of manufacturing variations. 


During assembly, the seals are compressed by the 
axial displacement of the housing caused by two lo- 
cator devices attached to diagonally opposite cor- 
ners of each housing. Guide plates of the locator 
devices slide down inclined planes of guide bars at- 
tached to the bed plate, thus utilizing the housing’s 
own weight to compress the seals. In the engaged 
position, the cantilevered ends of the guide plates 
act as spring latches, providing further securement. 

In addition to providing the axial clamping 
force, the locator devices also serve to locate the 
housing transversely. This function is provided by 
two other guide plates assembled to the housing lo- 
cator device to provide an inverted-funnel-shaped 
passage for the bed plate guide bar. These permit 
the locating device to engage even though the 
housing may be as much as 2 inches away from the 
correct position for assembly. 

This housing design was developed by the Large 
Rotating Apparatus Dept. of the Westinghouse 
Electric Co., East Pittsburgh, Pa. Actual design 
work was done by A. J. Spisak of the Mechanical 
Section for D-C Motor and Generator Engineering. 
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PREVIOUS DESIGN HOUSINGS were held to bed plate 
by hold-down capscrews passing through angles welded to 
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housing and threaded into bed plate. Vertical securement 
was provided by bolting to flywheel housing. 


ee 





Neoprene Seals Secures M-G Set Housing 

















EXCITER with motor and generator housings removed. Fly- 
wheel housing is bolted to bed plate, forming stiff structural 
member against which other housings are clamped. Top of 
flywheel housing is louvered to allow exhaust of motor and 
generator cooling air. Two housing locator devices are located 


Guide plate 


7% Guide bar 


«K 
Detail A dd, 


@ LIFT-OFF HOUSINGS are held in place by clamping 
forces developed by interaction mechanical locator devices 
and neoprene rubber seals. 


Neoprene seal 


Motor housing 


Detail A 


diagonally opposite on corners of each housing. They locate 
housing transversely and develop axial clamping force. Hous- 
ings are simply lifted off. During removal, locator device slot 
rides up back of guide bar, moving housing axially to prevent 
damage to seal. 


DetailB ~~ Guide plate 


7 





Guide bar 


with quality, performance, and a flawless rec- 
ord of dependability the next time you specify 
a source for fans or blowers. A wide range of 
fans is available from “stock” dies . . . or 
Brookside’s engineering department will cus- 
tom design a fan or blower for your product 
free of charge. Brookside’s 14 year record of 
reliable service to America’s “top 40” manu- 
facturers is your assurance of delivery on 
schedule. Right now — BRACE YOURSELF 
with quality, dependability, and unvarying 
performance—with economy. Call collect for 
an appointment in your office with a Brookside 
sales/engineer—EDison 5-2101, McCordsville, 
Indiana. Field engineers 

in principal areas. 









































McCORDSVILLE, INDIANA - TELEPHONE EDISON 5-2101 
MANUFACTURERS OF FANS + BLOWERS + AIR MOVING EQUIPMENT 


Circle 9 on Reader-Service Card for more information 
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Series 1000, Series 3000 and Series 3100 Industrial 
Retaining Ring prices—in quantities up to 100,000—have 
been greatly reduced. 

Thanks to modern, efficient production methods you 
can now get these Industrial Retaining Rings—either pre- 
stacked or bulk packed—at new, low prices . . . and pay 
less for pre-stacked rings than you have been paying for 
bulk packed. Reductions apply to standard materials 
and finishes. 


Use this coupon to send for your new, revised IRR 
Price List. 


 * Be Es 


INDUSTRIAL RETA 





INDUSTRIAL RETAINING RING COMPANY 


Please send me, free, a copy of the new 1961 IRR Price List —61D. 


| would also like to have your representative call. 


Name Title 





Company 





Address 








City State 


f ®, Originators of modern retaining ring dispensing 


INDUSTRIAL RETAINING RING COMPANY 
57 Cordier Street, Irvington 11, New Jersey 


Circle 10 on Reader-Service Card for more information 
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Chain-Driven Screw Jacks 


Ronald W. E. Martin, British Editor 


Problem: 

Prevent tilt and distortion of the work table of a 
machine tool during lifting and rotation when 
the workpiece is unevenly distributed or load is 
concentrated at the circumference. 

Solution: 

A multijack lifting system, driven by a lead 
screw and nut which draw a single precision roll- 
er chain around a number of sprockets. Each 
sprocket forms part of a screw-jack, transmitting 


SCREW-TYPE JACKS insure even lift of rotary work table 
and enable offset loads to be turned easily by hand. Since 
lifting system is integral part of rotary table, whole unit 
can be lifted off central location and repositioned on main 
table. 


the load to a large-diameter ball track ring to 
lift the work table clear of the main table. Used 
in a horizontal borer, the lifting system insures 
an evenly balanced lift that allows oifset loads to 
be rotated and positioned with ease. 

The sleeve nut which holds the chain ends 
travels along the lead screw spindle carried in 
table flanges. Rotation of the spindle actuates 
all jacks simultaneously. Because of the high de- 
gree of balance achieved, designers were able to 
specify very low clearance between the nitrided 
steel central pivot of the rotary work table and 
the cast steel locating bushing on the main table. 

The rotary table was designed and patented 
by H.W. Kearns and Co., Ltd., Manchester, Eng- 
land. 
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Give Balanced Lift to Rotary Work Table 


ft Rotary work table 











Circlip 





Thrust bearing 








Sprocket 





Support pad _ 





Roller chain 



































Screw jack 





Main table 





Table support track 


Central table pivot 








Table locoting insert 


SYMMETRICALLY SPACED around 


work table vertical axis, four or more jacks bear 


rotary 


upon large-diameter track. Track supports rotary 
table on machine main table. Each jack has 
square-threaded lifting screw bearing upon up- 
per race of track through thrust bearing and 
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nonrotating support pad. During cutting opera- 


tions, rotary table is clamped at all corners for 
maximum support, minimum table distortion or 
vibration. Accurate location is insured by steel 


inserts at each 90-deg position, or table can be 


clamped around its circumference. 


| oe-4 


amco1000G’s 


— 


Semi-Custom 


- CERTIFIED SHOCK TESTS 


Amco Aluminum and Semi-Custom Modular 
Frames qualify for Airborne, Shipboard and 
Ground Support Applications 


Certified Independent Tests prove Amco Aluminum 
and Semi-Custom Frames withstand shock & vibra- 
tion under Mil E-5272C; Procedure XI (5-500cps), 
Procedure III (approx. 1000g’s shock Mil-S901), 
Procedure II (15g’s and drop Mil-S4456). Write for 
Test Report Supplement E. 

ALUMINUM...Unique! Meets any size. . . Flush or 
recessed mounting of panels. Almost any shape from 
13 basic parts ... 3 castings & 10 extrusions. Units 
from 6” to 20 ft.; slopes from 0° to 90° standard. 
MilSpecs 6062-T6 extrusions and 356-T6 castings. 


SEMI-CUSTONM .. . Heavy-duty, more internal clear- 
ance... 14 ga. box-channel steel frames, 12 ga. gusset- 
ing provides exceptional rigidity both front-to-back 
and side-to-side. Frames based on 22%” increments 
provides clearance for recessing 19” wide panels. 
Meets EIA Standards. 


CUSTOM ...When space and appearance are critical 
...16 ga. double-channel steel frames, based on 
increments of 1914” widths, supports in excess of 3000 
Ibs. Multi-width panels and cowlings give single-unit 
appearance with series mounted racks. Meets EIA 
Standards. 


Amco manufactures all necessary blowers, chassis 
slides, doors and drawers, writing surfaces, cowling 
lights and other accessories. Check the extra sav- 
ings you get thru Amco's combined-discount system 
of racks and accessories. PLUS FREE ASSEMBLY. 


Amco is your one complete source of Modular Instru- 
ment Enclosure Systems and Accessories. Write today 
for catalog of complete specifications. 


=e 


REALISTIC 3 WEEK DELIVERY 





Factory trained representatives in principal cities 


® of U.S. and in Canada. 
Zn AMCO ENGINEERING CO. 


7333 West Ainslie Street, Chicago 31, Illinois 





See us at the Wescon Show, Booth No’s 4731 & 4733 
Circle 11 on Reader-Service Card for more information 








What’s new in 
drafting materials? 
Get it firsthand from 
Dietzgen 


Today’s engineering and production 
achievements are miracles of teamwork. 
The talents of scores, hundreds and 
even thousands of engineers, architects, 
technicians, draftsmen, and specialists 
are coordinated through rapid and ac- 
curate interchange of ideas. Technical 
drawings are the primary communica- 
tion media of this progress and their 
preparation represents approximately 
70% of the total engineering costs. 


Dietzgen’s long experience and con- 
tinuing research plays an important part 
in providing new techniques, materials, 
and equipment to boost drafting room 
efficiencies. For example: Dietzgen ‘“‘no- 
print” gridded drafting media promote 
faster, more accurate sketch work and 
eliminate many tedious re-drawing op- 
erations. New Dietzgen sensitized draft- 
ing media have pioneered such time- 
saving cost-cutting techniques as tem- 
plate drafting, registration drafting, and 
new methods for retrieving drawings 
which have lost their line density. 


No organization can afford to ignore 
the advantages and economies these 
new drafting media provide. Now is the 
time to try, test and prove the value 
of Dietzgen drafting materials in your 
engineering-drafting departments. 


Write today for the new Drafting 
Media brochure. This 28-page booklet 
not only presents what’s new in draft- 
ing materials, it also explains and illus- 
trates their many uses. Address your 
request on your company letterhead 
and ask for Publication MKTG3-H91. 
EUGENE DIETZGEN Co. Chicago 14, Illinois. 


PRINCIPAL OFFICES: 
DIETZGEN CHICAGO 
NEW YORK 
<a _ NEW ORLEANS 
qvertineds a8 Sheen SAN FRANCISCO 
EY NTMA LOS ANGELES 
CALGARY 





PATENTS 


Vacuum Control | 
in Intake Manifolds 


French Patent 1,243,806; Max Y.A.M 


Serruys and Jean A. Hardy, Paris, France 


Fig. 1 Diaphragm 


Opening 
Opening 


Valve 


Sudden opening of the throttle in 
most I-C engines sharply reduces 
vacuum in the intake manifold, 
causing condensation of vapor. 
These effects usually are counte1 
acted by use of acceleration d 
pumps, with resultant excessive 
gas consumption. 

This patented delay valve allows 
a smooth, economical speed in 
crease by automatically limiting 
vacuum loss in the intake mani- 
fold. Fig. 1 shows vacuum control 
by static pressure difference actua 
tion. Two sections of the intake 
are divided by an additional throt 
tle butterfly valve, center pivoted 
and actuated by a lever connected 
to a diaphragm biased by a cali- 
brated spring. Inlet flow pressure 
acts on the lower face of the dia 
phragm. Upper face of the dia 
phragm is connected to the engine 
side. 

When the main throttle is | 
opened suddenly, vacuum cannot 
decrease below the value which re- 
sults from equilibrium between 
spring force and the difference of 
pressures on both sides of the dia- 
phragm. Thus, when the motor ac 
celerates, the depression varies 
progressively with opening of the 
additional throttle. 
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The following list compiled from recent issues of the 
Patent Gazette gives you increased coverage of new 
patents whose details may be useful to product and 
machine designers. Copies may be obtained from the 
U. S$. Commissioner of Patents, Washington, D. C. The 
price is 25¢ each. 


WORK DRIVE MECHANISM 
U § Patent 2,984,955; Donald F. Price and William E 
Happel, assignors to Landis Tool Co., Waynesboro, Pa 


UNIVERSAL JOINT 
U § Patent 2,984,997; Robert D. Wight, assignor to Gen- 
eral Motors Corp., Detroit, Mich. 


HIGH ACCURACY BALL AND DISC INTEGRATOR 
U S Patent 2,985,026; Sigmund Rappaport and John The 


Kallenberg, assignors to Sperry Rand Corp., Ford Instru “ 

ment Co. Div., Wilmington, Del Big Roll 
is on 

HYDRAULIC PUMP Ss 0 


U § Patent 2,985,109; Walter Ernst, assignor to The \Capidlan.. 
Thompson Grinder Co., Springfield, Ohio. ; 


with 
HYDRAULIC COMPUTER SYSTEM 
U § Patent 2,985,/81; William O. Nixon, Grosse Pointe new 


Woods, Mich. = 
Torrington 


BALL VALVE C 
U § Patent 2,985,191; Donald E. Backett and William N aster 


Beckett, assignors to Beckett-Harcum Co., Wilmington, B . 
Ohio. earings 


PROPELLER FAN TOLLE LODE EC 
U S$ Patent 2,985,245; Ralph P. Maloof, assignor to Na ‘ P “ : , 
tional Frost Protection Co., Inc., Burbank, Calif. 





DISC BRAKE 
U § Patent 2,985,259; Richard H. Gardner, assignor to 
Clark Equipment Co., Buchanan, Mich. 


CLUTCH 
U § Patent 2,985,271; Lawrence A. Wilson, assignor to 


International Business Machines Corp., New York, N. } 


PRESSURE SEALING VALVE 

U § Patent 2,985,422; Clifford E. Anderson and Ronald 
A. Gulick, assignors to ACF Industries, Inc., New York, 
N. Y. 


RELEASABLE WORK-HOLDING DEVICE Improved rollability, greater load capacity anda three effectively spaces rollers... insures true rolling even 

U § Patent 2,985,459; Emil Leiss, assignor to Lever Bias | to four times increase in service life are the out- ALi i ei in tough shock load or high speed drag line applica- 

Machine Corp., New York, N. Y. standing advantages offered by new Torrington tions. Ample provision for lubricant retention. Fric- 
Caster Bearings used in the famous Rapids-Standard | / , tion at a minimum. Simple press fit makes handling 

SNAP-FIT PLASTIC PIPE JOINT line of casters and wheels. or = . oF - easier and faster... substantially cuts assembly 

The Torrington Caster Bearing is a true precision \\ , time and costs. 
bearing consisting of double paths of rollers retained oy Investigate Torrington Caster Bearings for your 
in a drawn cup outer race. A molded plastic retainer application. Call or write us today. 


U S Patent 2,985,469; Mark M. Bowman, Jr., assignor to 
Phillips Petroleum Co., Bartlesville, Okla 


BEARING-SEAL CONSTRUCTION progress through precision TORRINGTON BEARINGS 


U § Patent 2,985,472; Otto R. Schoenrock, 138 N. Taylor 
Ave., Oak Park, Iil. T H E To R Pa i N GTO wi Cc oO M P A N Y Torrington, Connecticut « South Bend 21, Indiana 


Circle 13 on Reader-Service Card for more information 
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DESIGN IDEAS ELECTRICAL, 


~ 
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cri interlock Relay Coordinates Automatic Fraction Collector 


Lars G. Soderholm, Midwest Editor 


You get these eee An automatic fraction collector obtains relatively 


pure samples from a gas chromatograph through a 
detection and mechanical collection system. The 


“axtras when > ~< system is coordinated through an interlock relay in 
————————————— E i" 


the electrical circuit. 


= 4 Z The gas chromatograph is used to separate com- 
you specify GRIPCO PILOT-PROJECTION mall plex mixtures with unknown constituents into rel- 
WELD NUT mW le oT atively pure compounds. These compounds then 


Wit C w 


can be transferred to a mass spectrometer for iden- 


® ng collar positio t f tification of the separated components. 
GRIPCO ‘te weld tea, oe Dy |! The new automatic fraction collector has six col- 
‘ ; iection tube stations. When a sample fraction is de- 
tected electrically by a thermoconductivity cell, a 


ar sy gat sample collecting sequence is initiated in which the 
FAS i ENERS ; collecting receiver is positioned under the needle 
holder assembly and raised until the needles pene- 


é ‘ trate the bottle caps. After the sample has been col- 
— 40 sales representatives all 


lected, the sample receiver is lowered and either 
over the country for prompt, fast service. 


moves 30 deg to a rest position or into another col- 
, M4 ee A lecting position. 
— Quality controlled by the ae - . . : ‘iat The automatic fraction collector can be set for 
oldest established lock nut manufacturer mee ae si manual or automatic operation. It is made by Cen- 
in the U.S. tral Scientific Company, Chicago, III. 


—— Large inventories to ensure out 
of stock delivery on all catalogued items. 


Speed production and lower costs y= 
on your products with this Grip y 2 
Nut family of Grirpco FASTENERS. 
Qualified fastener engineers are 4 
available for consultation on all ke Menten 
your assembly problems. Consult Uppe witch 
the yellow pages in your phone 
book under “Gripco”’ for the one 
nearest you. 


Other Gripee Products: fe waxes 


® Brass Toplock or Centerlock nuts. 

® Miniature weld and clinch nuts, with 
or without lock. 

® Toplock and Centerlock Hi Nuts. 

® Standard Semi-finish full and jam nuts. 

® Stainless Steel lock, weld and semi- 
finish nuts. 

® Cold formed special nuts or parts to 
print. 


Send for samples and NEW CATALOG today 


4 MECHANICAL MOVEMENTS of fraction collector are co- ion arrangement. Vertical motion is by reversible motors and 


101 MAPLE AVE. Subsidiary of Heli-Coil Corporation, ordinated by electrical circuit. Rotary motion is through elec- rack and pinion. Position is determined by limit switches. 
SOUTH HRNTLSY, WEANA anbury, Conn. tric motor that turns hold $$ bl th h d pi Counterweight spring su rts weight of he ld assembl 
Phone: South Whitley 723-5111 s holder assembly through gear and pin- lounterweig pring suppo ght o vider assembly. 


Circle 14 on Reader-Service Card for more information 
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GRIPCO CENTERLOCK NUT 


eature 


Reversible motor 


GRIPCO COUNTERSUNK rf ; 
WELD NUT Liswer tae’ 


Motor 








Control switch 

















Cam-actuated switch Motor relay 


NC [NC 
oe oy 





NO 





a i, 


— 


N 





7 
NO] NO 


o—yw , NO 








1 
sta NC 
7 

















Interlock relay 


z 


z 


Line switch 


2 amp 





NO 
Jpper vo 


limit 
switch 
NC 





Vertical drive 














Lower ¥V 


limit oo 
a 





Reverse M + {uw }— 
motor brake 
solenoid 
NC 


Table rotator 








switch o 
N 


ELECTRICAL CIRCUIT provides for six primary operating 
positions of automatic fraction collector: 

Fig. 1. “Rest” position is with table at lower limit of vertical 
travel and collecting needles between collection stations. 
Fig. 2. When line switch is actuated and control switch 
flipped, motor relay is energized. Table rotates 30 deg, align- 
ing receivers with collecting needles. Cam-actuated switch 
then stops and locks table rotation and starts vertical drive. 
Fig. 3. 

When table reaches top position, upper limit switch is ac- 
tuated. 
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Fig. 4. Collecting position has all motor circuits inactive. All 
operations to this point have been automatic. 

Fig. 5. Control switch is actuated to begin downward vertical 
travel. Once motor relay is de-energized and interlock relay is 
energized, control switch is bypassed. This permits direct 
travel to next collection station with no “rest” position. 

Fig. 6. At end of vertical travel, lower limit switch stops ver- 
tical drive and starts table rotation. This is normally 30 deg 
to “rest” position where cam-actuated switch moves to cause 
all circuits to become inactive. 


When You Need 


HIGH PRESSURE 
HIGH CAPACITY, HIGH PURITY 


AIR, HELIUM 
NITROGEN 


FOR COMPONENTS TESTING OR PRODUCTION 


MODEL DPB-CCS Four-stage, 8-cylinder compressor. System includes 
full dehydration and oil removal, filter and complete control panel. 
Backed by Cardair’s 20 years of high pressure gas experience. The only 
ICBM type compressor qualified by 2500 hour life test. 


CARDAIR 
CENTRAL COMPRESSION SYSTEMS 


Guarantee Delivery 


@ up to 12,000 psi continuous 
@ with less than 1 ppm oil content 
@ 150 SCFM @ 128 psig intake e@ dewpoint —100°F. 


Most recent broad purpose Cen- 
tral Compression System in the 
Cardair line, the Model DPB- 
CCS is a semi-portable, skid 
mounted ~unit, ready to i 

on location in less than a day. 
Only electrical and high and low 
pressure connections are needed. 
In addition to air, helium and nitrogen, it can be easily 
adapted to other gases including hydrocarbons and hy- 
drogen. Pressure range is from 3500 to 12,000 psi in 
continuous service and to 15,000 psi intermittently. 
Complete dehydration and oil removal equipment are 
included. 

For either testing or production, it may also be used as 
a central high pressure source for became locations, 
with Cardair supplying the complete system. 
Maintenance is simple and minimal, with nationwide 
Cardair service facilities. Installation is easy—no heavy 
concrete base is required. 


Developed and qualified 
as GSE equipment for 
ICBM program—now 
available from stock or 
programmed production! 


Write today for illustration sheet and 
technical data—or send us information on 
your particular high pressure supply needs, 


CARDAIR 


DIVISION OF MARMON-HERRINGTON COMPANY, INC. 
Dept. 18, Box 147—Lebanon, Indiana 


Circle 15 on Reader-Service Card for more information 
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PRODUCT'S 


Circle number on Reader-Service card for more information 


Rotary Solenoid 301 
Requires Only 0.0033-Amp Input Current 


A new MIL-1-22075 rotary solenoid requires less input current 
than a transistor. Type 9931-04 has only approximately 0.0033- 
amp input current at room temperature and 0.005-amp maximum 
at 29v d-c at —55C. Torque at 95C is 0.005 oz-in minimum. Volt- 
age range is from 25 to 29v d-c. The rotary component is designed 
to operate flags in indicators to MIL-1-22075 and for other rotary- 
motion military applications requiring low input and 35-deg total 
rotation. 
John Oster Mfg. Co., Avionic Div., Racine, Wis. 


Nylon ‘Steel-Core’ Fasteners 302 


Self Seal to Resist Vibration 


Users of composite plastic-metal screws are assured prompt de- 
livery of small lots (as few as 10 of a size) of nylon screws for R&D, 
prototypes, repairs and general use. Packaged in units of 10 and 
100 for easy handling and storing, fasteners also are available in 
bulk for production requirements. Screws consist of natural-col- 
ored nylon outer threaded screw with cadmium-plated hardened 
steel core which is completely insulated. They are used in higher 
stress applications since they have up to 2-1/2 times greater torque 
and shear strength than ordinary nylon screws, with ability to 
withstand shock loading and vibration. Self-sealing and corrosion 
resistant, they are ideal for use with commercial liquids and gases. 
Round, fillister, flat and washer slotted-head screws are obtain- 
able with 6-32 through 1/4-20 threads in lengths up to 1-1/2 inches. 
Machine Parts Supply Co., 13 E. 37th St., New York 16, N.Y. 
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Miniature Threaded 
Inserts 


Provide Substantial Savings in 
Space, Weight and Material 


Permanent threads in soft metals are pro- 
vided with screw-thread inserts produced 
in 3-48NC, 4-ONC, 4-48NF, 5-4ONC and 
5-44NF. Inserts are designed to meet strin- 
gent size requirements in the miniaturiza- 
tion of aerospace instruments, electrical 
and electronic equipment, and other gen- 
eral industrial instruments. The only wire 
thread bushings on which military standard 
numbers have been issued, the stainless- 
steel inserts eliminate problems of corro- 
sion, galling and seizure, and facilitate the 
disassembly and reassembly of equipment 
subject to inspection, maintenance or re- 
pair. For special applications, they are 
available on order in phosphor bronze, 
“Inconel-X”’, carbon steel and other metals. 
To facilitate ordering miniature-sized in- 
serts and accessory tools, the manufacturer 
will provide on request a service bulletin 
with assembly specifications. A table lists 
nominal lengths of inserts and dimensions 
of tapped holes, assembled inserts and 
free inserts. Evaluation samples are avail- 
able. 
Heli-Coil Corp., Danbury, Conn 
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Adjustable Pawl 


FASTENERS 








4fen"! 


ERIE G ANY ED IIR iLe a Ly 


ete Selection: 1% 2 2 be 

















4 turn closes—additional turning tightens 





THREE SIZES: 
MIDGET + INTERMEDIATE + LARGE 


MOVING PAWL /! 











ck 


pr 


ADJ. PAWL DOOR 
FASTENERS | LATCHES 


BLIND 
RIVETS 


Y% TURN 
FASTENERS 


Just slip the knob through a hole in 
the door (any door thickness—it 
doesn’t matter). Fasten with two 
rivets, bolts, or welds. The Southco 
Adjustable Pawl Fastener will fit 
your door frame, even when ma- 
terial gauge varies between units. 

Turn the knob. The first quarter 
turn latches the door. Now keep 
turning. You’re pulling the door 
tightly against its frame. You can 
compress a gasket, form a dust or 
moisture seal, overcome vibration. 

You'll save installation time and 
satisfy your customers with these 
rugged, attractive, pre-assembled 
fasteners. Ideal for heavy machines, 
electronic consoles, miniaturized 
units, cabinets, missiles, slide- 
mounted modules, etc. 


2/09 Gea 


RETAINING 


SPRINGS ANCHOR NUTS 








ALTERNATE HEAD STYLES 


FLUSH SCREW ~ 
DRIVER SLOT 


T-BAR 
RECESSED Cup 








FREE! 
FASTENER 
HANDBOOK 


Send for your free copy of Southco 
Fastener Handbook. Gives engineering 
data on many fasteners. Write to 
Southco Division, South Chester Corpora- 
tion, 232 Industrial Highway, Lester, Pa. 


/ 
/ 
/ 
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MECHANICAL 
FHP Gearmotors 305 ’ ’ 
Instant reversing, high con- IT S IT S F R O M =) R U NN I N G 
stant torques, low sound 
level, compact size and 


a wide range of out- 

put speeds (any individ- 

ual speed from 0.3 rpm | & f f o Oo TRAC | N is PAPE Q 
to 500 rpm) are provided | ° Five “An ES 


in two new gearmotors. 

Units develop up to 250 | 
lb-in at 10 rpm and are | 
available in 1/15-hp 220v, | 
three-phase and 1/15-hp, | 


115v, single-phase. Ball- | Here is a new drawing medium truly worthy of your attention. Bruning’s Five 


Hundred is a tracing paper engineered for draftsmen —developed after a decade of 
testing and proving by America’s leading supplier to the engineering profession. 

Five Hundred tracing paper has all the qualities that valuable drawings need 
and deserve. More, it has them in outstanding degree: the translucency, the per- 
manence, the surface texture (each side slightly different for individual preference). 

Today, with the costs of engineering drawings higher than ever before, the 
paper on which they’re made should be the best obtainable—and the best is 
Bruning Five Hundred. Yet, this new drawing medium costs no more than con- 
ventional tracing papers. 





bearing-equipped motors | TRY iT PROVE IT 


are combined with a heavy- 

duty gearhead, which uti- | The real proof of this new tracing paper is, of course, your own test. 

lizes carbo-nitrided, spe- So confident are we that Five Hundred will meet your highest expectations, 
cial-cut, alloy-steel gen- | we Offer a large trial supply well below our cost. You have your choice 
erated gears and pinions of roll or sheets: simply mark the coupon. 

to provide extremely long | 


life. Felt oil reservoir lu- 
bricating system allows 


units to be mounted in | 
any position. Base and pan- | 
el mounting is provided 


standard. 

New England’ Gear | 
Works, South End Rd., | 
Southington, Conn. 








5 
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Shakeproof 
Mounting 

Fastener 306 
Available in two standard 
head designs—wafer and 
flat head—this line elim- 
inates the need for coun- 
tersinking to obtain flush 
mountings. Parts have mul- 
tiple-thread, left-hand re- 
taining sections and torque- 
increasing “nibs” under 
the head to prevent strip- 
ping in panel and to elimi- 
nate need for retaining 
nuts. The “locating and 
orienting” point consists 
of a lead-in cone and a 
smooth cylindrical section 
to bring nut into mating 
position with thread. The 
flat-head mounting screw 


is suitable for plywood 
from 3/8-inch thickness 
and up. Lengths range 
from 1-1/4 to 1-3/4 inches. 
The wafer head can be 
used with plywood, “Ma- 
sonite” or composition 
board in thicknesses of 
3/16 inch and more. Wafer- 
head design is also suitable 
for use with punched 
holes. It is available in 
Charles Bruning Company, inc. lengths from 3/4 to 1-3/16 
@ JUST ONE DOLLAR brings you the new Five Hundred 41800 Central Road, Mt. Prospect, Illinois inches. Shakeproof mount- 


in your choice of a 10-yard roll (36" wide) or In Canada: 103 Church St., Toronto 1, Ontario ing screws are recom- 
100 sheets of 81% x 11—each sells for approximately $3.00. 





special offer: trial supply plus informative booklet 


Please send materials | have checked below. My dollar (s) mended for mounting 

@ AND YOUR FREE BOOKLET! In the course of developing is enclosed. 

the new Five Hundred, Bruning researchers turned up 100 sheets Five Hundred tracing paper, 8% x 11 ($1.00) 

many facts of real importance to all who use tracing paper. |_| 10-yard by 36” roll ($1.00) 

These helpful pointers are yours in a handy guidebook, [| Free guidebook, ‘‘Tracing Paper Characteristics, and 

“Tracing Paper Characteristics, and What They Mean to You.” 23 What They Mean to You”’ where studs are required. 

It makes interesting reading. Check the box for your free copy. \ Illinois Tool Works, 
Shakeproof Div., St. Charles 

Company ovnes Rd., Elgin, Il. 
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speakers to panels, mount- 
ing electrical equipment 


and other applications 
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ANNON 
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SOLENOIDS 


Solar Sensors 307 
Designed for operation in an outer-space environ- 
ment, these photoelectric sensors are used to pro- 
vide high-performance servo control of rocket and 
satellite-borne sun tracker. Model EA-3 amplifier 
(shown with FE-3 and CE-3 sensors) is built to 
condition signals from sensors for either teleme- 
tering or servo applications. Weighing about 30g, 
the amplifier is a completely transistorized, low- 
drift device. As a single-ended amplifier, the out- 
put range is from 0 to 5v for telemetering or 2.5v 


THE MOST COMPREHENSIVE LINE OF 
GENERAL PURPOSE SOLENOIDS AVAILABLE 
TO INDUSTRY 


= % INCH TO 2% INCHES IN DIAMETER # STROKES 
FROM .01 TO 1% INCHES # FORCES FROM 5 GRAMS 
TO 70 POUNDS #® VOLTAGES OF 12, 24, 36, AND 
115 VDC @# 60,000 SOLENOIDS WITHIN THE SERIES 


another industry first... 
a new catalog concept from cannon 


SEE 
CANNON 

AT WESCON 
BOOTH 
2302-2306 


POWER INPUT IN WATTS 


FORCE IN POUNDS 


LOAD DUTY CYCLE % 
STEP 2 
LOAD DUTY CYCLE 
Coil Rating vs 
STROKE IN INCHES Load Duty Cycle, % MAXIMUM TIME ON IN SECONDS 
STEP 1 STEP 3 TIME CYCLE 
FORCE STROKE Load Duty, % vs On Time—Off Time 
Curves at Rated Loads 


LOAD DUTY CYCLE 


Here is acatalog that helps you with your solenoid problems. # Removes the guesswork 
of selecting the proper solenoid size to meet your specifications—as simple as steps 


1, 2, 3. @ Supplies more technical performance data than ‘Geeeees ala 


ever before available to industry—mechanical, electrical, CA N N 0) N 


and thermal curves. @ Provides for the first time a method 
for selecting the exact voltage, power, motion, mounting, 

termination and plunger—for any size, direct from the 

catalog. For your copy of the S1 Series Solenoid Catalog, PLU fF S 
write to: sd 


(+2.5v) for servo control. Amplifiers may be used 
in pairs to provide differential output. Solar sen- 
sors can be furnished with various angular char- 
acteristics for coarse servo control, fine servo con- 
trol, spin detection and aspect determination. Sen- 
sor assemblies weigh about 10g each. Compo- 
nents are constructed to withstand the tempera- 





@ A single TORQ 
SYNPRO-TEX governor 
cycles an automatic 
washer during spin to 
less than 1G to more 

1G to balance the load, 
get clothes drier and 
make the wash “fluffy”. 
@ A TORQ MULTI- 
TECTOR practically runs 
a diesel engine. It cuts 
out cranking motors, en- 
gages and disengages 
cooling circuit, provides 
fuel requirements at dif- 
ferent speeds, then sig- 
nals full s , 

@ TORQ governors re- 
late fuel supply to air 
supply in power gas 
burners. A single gover- 
nor will purge the com- 
bustion chamber, then 
turn on the gas, and dur- 
ing operation if blower 
falls below required 
speed for any reason, the 
governor shuts off the gas. 
@ In event of overload 
on a saw mill, due to dull 
blades, a TORQ governor 
causes the cutting blade 
to be withdrawn before 
damage can occur. 

@ On electronic equip- 
ment blowers, a TORO 
governor will cut the 
equipment out of the cir- 
cuit in event of blower 
failure, to protect expen- 
sive electronic compo- 
nents against overheating. 
@ Conveyors are auto- 
matically shut off if they 
fall below predetermined 
safe speed. 

@ TORQ governors 
make an ideal plugging 
switch to cut out the 
motor at low speeds close 
to zero before motor re- 


verses. 
@ On truck refrigerators, 
TORQ governors main- 
tain proper voltage and 
frequency output from 
the alternator by shifting 
it through a solenoid ac- 
tuated transmission at 
pre-calculated truck en- 
gine speeds. 
If your device employs 
a rotating shaft, a TORQ 
governor can sequence it, 
control it, roche signals, 
or monitor it for safety at 
one or many speeds from 
zero to more than 15,000 
rpm. 
Write today for Bulletin 
No. 250. 


Patents & Patents Pending 


oe ture, vibration and shock of satellite flight. 


Ball Brothers Research Corp., Boulder Indus- 
CANNON ELECTRIC COMPANY, 3208 Humboldt Street, Los Angeles 31, Calif. trial Park, Boulder, Colo. 
Circle 18 on Reader-Service Card for more information 


24 DESIGN NEWS—AUGUST 4, 1961 


TORQ ENGINEERED PRODUCTS, INC. 
30 West Monroe Street Bedford, Ohio 
Phone: BEdford 2-4100 
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Compact Heating Element 308 
Useful as a low-temperature warmer or in spot 
heating applications, this unit features a glass 
panel selectively coated with a metallic film. The 
film is applied to form an electrically conductive 
path, permitting a maximum amount of heat to be 
generated from a minimum-sized panel. Temper- 
atures in excess of 300C may be produced witl 








glass sizes from | to 27-3/8 inches square and from 
3/32 to 1/4 inch thick. Resistance per square of 
coating can be varied from 6 to 100 ohms. Maxi- 
mum dissipation is 10w per square of coated area. 
Infrared reflecting qualities of the film permit the 
unit to serve as a spot shield for delicate materials 
(the manufacturer states). Glass used is Pyrex 
brand No. 7740. Film will not normally rub, flake, 
peel or wear off. 
Corning Glass Works, Corning, N.Y. 
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VITON O-rings are used to seal end flanges on high-temperature chemical plant vacuum 
drier. Here, position is indicated by mate to seals actually used. Inset shows assembly detail. 


Searing 572° F. Heat No Match for 
Sealing System Using VITON® O-Rings! 


The problem: sealing the flanges at either end of a 
horizontal, agitated, high-temperature vacuum drier 
custom-built for a chemical plant. Heat transfer fluid 
in the jacket of the drier condenses at 572° E—inches 
away from the end flanges. Needed was a sealing sys- 
tem that would work dependably—despite searing 
temperatures plus constant exposure to acidic reaction 
components. 


The solution: a pair of king-size O-rings made of heat 
and acid resistant Du Pont Viton synthetic rubber, 
coupled with a cored cooling ring to help dissipate 
heat. The Viton flange gaskets have already been in 
service several hundred hours without a sign of a defect 
—and in this severe service, gasket deficiencies show 


REG. u. 5. pat. OFF 


up quickly. Based on performance to date, the ViTon 
gaskets are expected to last the life of the equipment 
itself ! 


Learn more about VITON. In addition to acids, cor- 
rosive chemicals and heat as high as 600° F, Du Pont 
VITON repeatedly demonstrates its unmatched resist- 
ance to oils, fuels and solvents . . . also withstands long 
exposure to ozone and weathering. Ask your preferred 
rubber goods supplier for products of VITON for severe 
service applications. For complete technical data on 
ViTon’s use in O-rings, gaskets, tubing, hose and a host 
of other resilient parts, write E. I. du Pont de Nemours 
& Co. (Inc.), Elastomer Chemicals Department DN-7, 
Wilmington 98, Delaware. 


VITON 


SYNTHETIC RUBBER 


Better Things for Better Living . . . through Chemistry 
Circle 20 on Reader-Service Card for more information 
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NEW Abhi 


GENERALS” PURPOSE PROTECTORS 


use as a 
cap or a plug for 
all types of 

fittings 


ea 
~ 
. 
3 
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Eliminate special sizes...fit more accurately! 


S. S. White General Purpose “GP” Plastic Protectors are an 
improved way to protect your products during manufactur- 
ing, shipping and storage. 

Each GP protector can be used as either a cap or a 
plug on all machine screw threads, pipe threads, and tubing 
in a range from 4” to 24”... with an accurate, engineered 
fit. GP protectors eliminate special sizes and fit better! 

“GP” protectors are made of a special grade of elastic 
polyethylene that cushions shock and is unaffected by oils, 
greases, acids and other common solvents. They have a “stay- 
put” fit, yet they are easy to grip for a quick, non-shredding 
removal. 

Start now to put an end to customer complaints about 
damaged equipment. Use low cost GP protectors! 


WRITE FOR BULLETIN 6104-GP 
Complete details 


PLASTICS 
DIVISION 


Dept. 26P,10 East 40th Street, New York 16, N.Y. 
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Electrical Conductive Plastic 309 
A new plastic material offers ideal conductive 
properties for applications in waveguide, RF con- 
nectors and electronic components. Pilot uses 
of the material have found it particularly well 
adapted to the production of printed circuits 


where a flush surface is desired. The demonstra- 


es i . 
aS Po es. 


tion shows a 3v bulb being lighted by two 1-1/2s 
batteries wired in series with a probe and a bar 
of the new plastic material. A brilliant light is ob- 
tained when probe is applied to any location on 
the bar. 

Mesa Plastics Co., 12270 Nebraska Ave., Los 
Angeles 25, Calif. 
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ALBION'S 


loT HANE™ 


* POLYURETHANE 
ESTOMER 


WEAR LIKE STEEL... 


PROTECT LIKE RUBBER 


Truly a wonder wheel for all rugged 
industrial applications where high ca- 
pacity and floor protection isa “must” 
Albion’s amazing new ALaTHANE 
wheels are conservatively rated for 5 
times the service life of rubber and 
they're extremely resistant to abrasives, 
have load capacities of steel wheels, 
resist a permanent “set” under static 
loads and are impervious to practic- 
ally all chemicals, solvents, etc. 
Better yet... AL@aTHANE wheels 
or complete casters, are immediately 
available from stock in 6” to 12’ 
wheel diameters with clean, machine- 
faced steel hubs and roller bearings 
So—if you want the quiet resiliency 
and protection of rubber, the capa- 
city and lasting durability of steel, 
plus a new wheel economy ... you'd 


better specify Albion's ALaTHANE. 


ALaTHANE 
for both wheels 
and complete 


casters! 


: Write Loday for your free 
- copy of the new ALaTHANE 
: wheel and caster folder. 


ALBION 


eee eeeeee 


INDUSTRIES, inc. 


ALBION, MICHIGAN 
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Flexible Adhesive 310 
A general-purpose adhesive is useful for bonding 
natural and synthetic rubber, vinyl plastic, fabric, 
leather and wood to itself or to glass, steel, iron, 
aluminum, phenolic plastic and other surfaces. It 
is permanently flexible. “CD 350” is a high-solids 
adhesive. It is fast setting, waterproof, exhibits 


good oil, gasoline and chemical resistance, and 


resistance to outdoor weather. The cement will 
be of particular interest to plastic fabricators, jew- 
elry manufacturers, rubber companies, public util- 
ities and other industries that desire a tough, flex- 
ible and permanent bond with extremely high ad- 
hesion to many different surfaces. This material 
also has proved of interest to several companies 
for sealing or caulking purposes, including water- 
proofing of electrical systems. 


Chemical Development Corp., Danvers, Mass. 


DESIGN NEWS—AUGUST 4, 


Design engineers demand versatility 
... they get it with Stainless Steel 


Design Engineers constantly search for 
materials that will serve in a wide 
range of applications. Here’s why 
Carpenter Stainless Steels offer the 
versatility required to produce new 
products and improve present designs. 


Cold heading applications 


f Work hardening of austenitic stainless steeis 


‘ Percent cold werk 
a—Type 20! @~Type 304 @—Ho 20 Mloy & A286 G~We. 10 Alloy & No. 12 Alloy 
i b—Type 302 d—Type 316 f—Type 305 fh—Ferritic Grades 


The relative cold headability of aus- 
tenitic stainless and heat resisting steels 
is determined by their respective work 
hardening rates. Alloys showing the 
least amount of increase in hardening 

er given degree of cold work need 
aed work to form them. They thus 
cause less tool wear. Curves for the 
austenitic grades in the above chart 
show that Type 305 stainless, a grade 
often used for cold headed parts, has 
a much lower work hardening rate 
than Types 304 and 316. It also indi- 
cates that Stainless No. 10 and No. 12, 
special stainless steels produced by 
Carpenter, have even lower work hard- 
ening rates than Type 305, only slightly 
higher than rates for the ferritic grades 
such as Type 430. 


Production cost cut 50% 


The switch to Carpenter Stainless 
No. 8 (Type 303) for these dishwasher 
hinge pivot pins increased production, 
improved quality and provided a cost 
saving of 50% per part. Tool regrind- 


ing was substantially reduced, size tol- 
erances were accurately held and final 
grinding operations were completely 
eliminated. Along with these benefits, 
this customer received excellent corro- 
sion resistance and brilliant finishes .. . 
two vital requirements for the success- 
ful production of this part. 


Magnetic core applications 


Pormesbitity (lt) 


Oersteds  Magnetizing Force (H) 


Four Carpenter Stainless Alloys are 
available for magnetic core applica- 
tions that must operate for long pe- 
riods in highly corrosive media. All 
four are produced to special quality 
standards that assure consistent uni- 
formity in magnetic behavior. This 
magnetic behavior of stainless steels 
varies with their hardness. For con- 
sistency and best magnetic properties, 
the alloys should be in the fully an- 
nealed condition after all machining 
operations. The chart above shows the 
magnetization-permeability character- 
istics of Carpenter No. 3, No. 5-F, 
No. 6-FM, and No. 446 as annealed. 


One change... five benefits 


cifications for this missile 
for heat treated alloy steel 


Original s 
part calle 


arpenter steel 


you can do it consistently better with Carpenter Stainless Steels for specialists 
The Carpenter Steel Company, Main Office and Mills, Reading, Pa. 
Export Dept., Port Washington, N.Y.—““CARSTEELCO” 

Alloy Tube Division, Union, N.]. 

Webb Wire Division, North Brunswick, N.]. 

Carpenter Steel of New England, Inc., Bridgeport, Conn. 


with a tensile strength of 125,000 to 
145,000 psi. With the AISI 4130 steel 
selected for this part, the required fin- 
ish could not be obtained consistently 
on either the threading, milling or ream- 
ing operations. Another major problem 
was the 25% reject rate, caused by 
cadmium build-up on feathered edges 
of the threads after plating. A request 
for a specification cena resulted in 
the switch to Carpenter No. 5 (Type 
416) and here’s what happened! Pro- 
duction increased 55%. . . rejects 
dropped from 25% to 0. . . cadmium 
coating was no longer required . . . 
grinding was eliminated . . . delivery 
requirements were easier to meet. 


bess eee 


New 180-page working data book on 
Carpenter Stainless and Heat-Resistin 

Steels. Includes descriptions of a 

grades, information on selection, fabri- 
cation tips, corrosion tables and ap- 
plication data. Ask your Carpenter 
Representative, or write for a copy. 





Are you getting all these 
performance characteristics in 
the materials you specify ? 


_) brilliant finish 

[_] maximum strength 
[_] corrosion resistance 
[] uniformity 

_] hardness 

[_] versatility 

[_] good machinability 
[_] ease of fabrication 
[_] exacting tolerances 
[_] long service life 

[_] customer satisfaction 


Carpenter Stainless gives you 
all these . . . and more! 
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REVERE BRASS FORGINGS 


BETTER PARTS...LOWER UNIT COST...FEWER REJECTS 


Here are three of the thousands of sub-assemblies that have 
been converted from castings to Revere Die-Pressed Forg- 
ings by their manufacturers. Design men and production 
staffs alike have found that the switch to forgings means 
better parts, at lower cost-per-unit and with fewer rejects. 


Reasons for these: 
Forgings permit manufacture to closer tolerances, with far 
less machining and finishing, compared with castings. 

Die-pressed forgings eliminate sand holes, pits and rough 
spots that cause frequent rejects of castings. 

Smooth, dense surface of forgings takes a better plating 
finish compared with castings. 

The Revere Technical Advisory Service is ready to work 
with you to help you take advantage of the benefits of a 
switch to forgings—in brass, copper, other copper alloys 


and aluminum. Send us the part you make or your drawings 
for initial recommendations. For further details, you can 
reach this helpful knowledge and experience by calling the 
nearest Revere Sales Office. 


SEND FOR THIS HELPFUL BOOKLET 


“Revere Forgings: Aluminum « Brass » Copper“ 
Ronte Manufacturing Company Division 
Box 111, Rome, N. Y. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N.Y. 
Mills: Rome, N.Y .; Baltimore, Md.; Chicage and Clinton, 
til; Detroit, Mich.; Les Angeles, Riverside and Santa Ana, 
Calif.; New Bedford and Plymouth, Mass.; Brooklyn, 
N.Y.; Newport, Ark.; Ft. Calhoun, Neb. Sales Offices in 
Principal Cities. 
Distributors Everywhere. 


"REVERE: 
y, 2 
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EQUIPMENT 


Soldering Irons 





Production-line soldering irons feature cooler and 
more comfortable handle grip, shorter length, bet- 
ter balance, improved finish and more units in 33 
different models. Included are plug-tip hatchet 
and super-powered irons, with tip sizes from 3/8 
to 1-3/4 inches. Elements are of rugged alloy with 
high heat conductivity, together with nonfreezing 
tips to eliminate all tip-sticking problems. Irons 
have new quick-change element and terminal 
with ground-wire set screw, so that they can be 
changed over to three-conductor cord sets by the 
user without returning to factory. 

Hexacon Electric Co., 636 W. Clay Ave., Ro- 
selle Park, N.J. 
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Telescoping Cable Carrier 312 a = a a 
Cumbersome cables connected to  drawer- 
mounted electronic equipment now can be uni- Moline Chains become freight trains 
formly supported, regardless of drawer position, SemeE Pm Som SUE mei RY aE RA ce RS I RE eT SS 
with a new cable-carrying precision mechanism. 
The “Power-Track Carrier” firmly secures cable, 
prevents entanglement with other stored chassis, 
eliminates vibration problems and compactly 
stores cable in minimum depth when the chassis 
drawer is in “closed” position. The device consists 
of two telescopic-action supporting arms, mounted 
to opposing sides of the three-member chassis 
slides. By expanding relative to slide movement, 
the arms automatically provide uniform cable 








SPRING (RETRACTED INTO 
TUBE AT CLOSED AND 
NON THT POSITIONS 


by your choice of attachments 





Put on your imagineering cap and you'll see scores of con- 
veyor ideas in the representative group of Moline chains and attach- 
ments shown here...ideas for lifting or lowering, pushing or 
pulling, scraping or dragging—for every kind of material handling 
you can think of. 

Detachable Choose the attachment that solves your conveyor problem. There 

— are hundreds of working combinations utilizing standard chain and 
Combination attachments that are available in stock. If you don’t see the right 
chain chain-attachment combination above, ask for the new Moline De- 
sign Engineers’ Handbook. This new book lists all types and sizes 
of Moline Chairs and attachments and provides hundreds of sug- 
weight-carrying slides, avoiding any form of can- gestions on applications and operation. Write for your copy today. 
tilevered support. Shock and vibration damage to Pintle chain And if your problem calls for “special” chains or attachments, 
cable is prevented, since cables are firmly secured consult Moline’s engineering service. 


support throughout drawer traverse. In this man- 
ner, cable loading is transmitted directly to 











to carrier. The mechanism occupies approximately 


1 inch of storage space when retracted. Cable stor- 


gp Specializing in the * ual 
age space at rear of chassis is determined by pack- 2 
manufacture of chains 


age conditions. The carrier is designed to meet 
applicable military specifications. abies citherded Getthuiers ~: for conveying, elevating and power transmission 
Jonathan Mfg. Co., 720 E. Walnut Ave., Fuller- are located in all-:industrial © MOLINE MALLEABLE IRON COMPANY 


ton, Calif. areas and principal cities. :- St. Charles, Illinois 
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EQUIPMENT 


Prototype 

Program Kits 313 
This useful engineering aid 
contains an 8- by 9-inch 
“Sealectoboard”, eight short- 
ing pins and three component 
holders to permit complete 
programming functions for 
electronic and electrical sys- 
tems. The device is a cordless 
program board providing com- 
plete switching functions at 
any coordinate on an X and Y 
axis. Switching action is made 
by inserting a pin which con- 
nects the contacts of the two 
axes. Component holders al- 
low interpositioning of diodes 


or other components at any 


ao Oi 


oe 
— 7 


point in the matrix. The 10- 
by 10-inch kit contains a large 
board, 10 shorting pins and 
three diode holders. Kits are 
useful for breadboarding sys- 
tems and actual systems pro- 
gramming, since they may be 
mounted in multiples for ad- 
ditional X and Y circuit con- 
nections. Also, kits may be 
used for programming test 
functions and procedures on 
assembly lines or program- 
ming machine tools with elec- 
tronic controls 

Sealectro Corp., 610 Fay 
ette Ave., Mamaroneck, N.Y 


® 
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EQUIPMENT 


Metal 
Drawing Table 314 
Lightweight and easy to han- 
dle, the “Planofix” meets the 
needs of engineers, drafts- 
men, artists, designers and 
students. The frame of the 
drawing table is made of 
ANY : pin, 3 art heavy-gage steel, U-shaped, 

Peorker SEAL COMP ; : 


eae fiy-ch —_ and the connecting tube gives 
¥ oe , a : 2 “ ; . ‘ “a 


the unit a high degree of ri- 

gidity. Adjustable from a low 

> oi eae horizontal position of 30 

lee X ‘ aeleg co. we inches, for use with a chair, to 

IMPORTANT ANNOUNCEMENT —_ & a a a height of 46 inches, the ta- 


: > Sia, ‘3 $ ble can be fixed at any inter- 
TO ALL USERS OF MILITARY O-RINGS : ) Pig, ic , ora 


a 
In developing Parker T.V.Q- 


, ievement 
O-Rings a major technical eae 


ng improved 


sability i” 


has resulted in amazi 


quality and greater rel 


OUGH" 
all O-Rings. This “BREAKTHR 


rior 
enables Parker to offer sUPpe 


quality military o-Rings- 
quality and re 
fore you 


Liability 
Compare Parker 


with all other O-Rings be 
specify ANY O-Riné- 


a4, Be panag # made! 
“Tope ther O-Rings can be 


mediate position and adjusted 
to any inclination. A device on 
one leg of the frame permits 
adaptation to any floor condi- 
tion, allowing unit to be level 
on an irregular floor. The 
table weighs 44 Ib and is 
equipped with a 30- by 40- 
inch drafting board. Also in- 
cluded is a detachable tray 
for drawing instruments. 


arker SEAL COMPANY ee eae 


Monroe St., Chicago, Ill. 


Culver City, California and Cleveland, Ohio ; 
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— NEW General Electric 10-amp, | 


Production ACTUAL 
Engineering Kit SIZE 


OFFERS 4 SIGNIFICANT 
FEATURES NO OTHER 
RELAY CAN MATCH! 


An engineering kit for industrial sol- 
dering applications is now available 
for determination of cost savings, using 
the manufacturer’s paste solders, and 
for determination of the proper paste 
to be used in hermetic sealing or gen- 
eral-duty production-soldering opera- 
tions. Partial or full automation of pro- 
duction-soldering operations is possi- 
ble by using paste solders—a stable 
combination of pure solder alloys, spe- 
cial fluxes and binders. The test kit 
enables the research engineer, the 
process engineer or the production 
manager to determine with a minimum 
of time and effort what his potential 
savings can be. The kit consists of four 
jars of paste solders, each with a dif- 
ferent type of flux. Fluxes range from 
mild chloride type to strong acid for 
stainless steels. Each paste incorpo- 
rates standard 60-percent tin, 40-per- 
cent lead solder alloy for test purposes, 
although any standard or special alloy 
may be used in the pastes. A plastic 
hypodermic syringe is included in the 
kit so that automatic application on the 
production line may be simulated. 

Fusion Engineering, 17921 Rose- 
land Ave., Cleveland 12, Ohio. 
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SNAP-IN TROUGH COVER between top and middle rows 
of relays (on lower half of panel above) has been re- 
moved to show how relay sides form own wiring trough. 
Space-consuming wiring trough is eliminated, and relays 
can be mounted closer together. 


1. ONLY 300-VOLT RELAY WITH 
CONVERTIBLE CONTACTS 


You can change contacts from nor- 
mally open to normally closed in 
90 seconds . . . with only a screw- 
driver. Coils too, can be changed 
in seconds .. . and you can make 
up any form you need through 8 
poles from basic 4-pole relay. Re- 
sult: increased flexibility, reduced 
inventory costs. 


ONLY 300-VOLT RELAY TO FORM ITS 
OWN WIRING TROUGH 


New CR120 relays eliminate need 
for separate wiring trough—re- 
quire only 55% square inches of 
mounting area. Result: panel size 
is substantially reduced because 
you can mount more relays in a 
given space. 


ONLY 300-VOLT RELAY WITH ALL 
TERMINALS OUT-IN-FRONT 


There’s no double-decking of ter- 
minals to complicate hook-up. Wir- 
ing and maintenance are simple 
because al] terminals are out-in- 
front where they are most acces- 
sible. Result: important savings in 
installation and maintenance time 
and costs. 


ONLY 300-VOLT RELAY OFFERING 
ALL THESE FORMS 


Choose from standard 2-, 4-, 6-, 
and 8-pole relays and latched and 
pneumatic timer forms. Also avail- 
able are 2-pole adder kits, allow- 
ing you to assemble 6- and 8-pole 
relays from basic 4-pole form. 

Your General Electric sales en- 
gineer has a sample of this new 
300-volt relay. Call him today for 
a demonstration. Or, write for pub- 
lication GEA-7329, General Elec- 
tric Co., Section 811-26, Schenec- 
tady 5, New York. 


Progress /s Our Most Important Product 
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300-volt industrial relay... 


Save Panel Space, Installation Time With These Design 


90-SECOND CONTACT CHANGE—Convertible 
contacts may be changed from normally 
open to normally closed with only a screw- 
driver ... in the field. Allows you circuit 
flexibility, reduces your relay inventory. 


WIDELY-SPACED TERMINAL BARRIERS—Plenty 
of space between terminal barriers (% 
inch) allows you easy access with stand- 
ard screwdriver for connecting leads. Large 
pan-head screws add to ease of hookup. 


BUILDING BLOCK POLE-ADDERS— T wo-pole add- 
ers can be mounted on sides of basic re- 
lay to give 6- or 8-pole device. Allows you 
building-block flexibility . .. in the field. 
All forms also available from factory. 


ALL TERMINALS IN FRONT—Have terminal- 
board accessibility—no need for double- 
decking .. . even on 8-pole forms. Result: 
complete accessibility from the front means 
installation time is greatly reduced. 


VISIBLE CONTACTS—AII contacts are visible 
at a glance. You can check panel functions 
manually by moving indicating tab. ON- 
OFF identification on marking strip indi- 
cates whether or not coil is energized. 


COMPATIBLE DESIGN FOR ALL FORMS—Same 
design used for latched relays, relays and 
timer (1 to r). Height, wiring arrange- 
ment, and terminal locations are alike 
for all forms. Result: simplified installation. 


Features 


~~ 


HANDY WRITE-ON MARKING STRIP—White 
nylon marking strip lets you label each 
relay and all wires. Result: visual iden- 
tification of relay and wire numbers saves 
time when inspecting or trouble shooting. 


30-SECOND COIL CHANGE—Inspect or replace 
coil by loosening two screws and pulling 
out coil. Can be done without the use of 
special tools . . . and without removing 
the relay from the panel. 


HIGH CONTACT FIDELITY—Self-cleaning con- 
tacts have unique “scrubbing” action. Mov- 
able contact springs are mounted at an angle 
so contacts slide over each other to wipe 
off contaminants. 


GENERAL @@ ELECTRIC 
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Covering frequencies from 30 to 30,000 


Antenna Calculator 


me, this new calculator was designed to 


simplify the computations for deter- 
mining parabolic antenna parameters in 
microwave antenna systems. The scales 
include: frequency, wavelength, beam- 
VSWR, 


well as 


width, windloading and _ focal 


length, as spectrum scale for 
band designation, conversion scales for 
inches—centimeters and VSWR-—return 
The 


uses 


loss. low-cost calculator will find 


many throughout the microwave 
industry. 
Gabriel Electronics, Div. of Gabriel 


Co., Main & Pleasant Sts., Millis, Mass. 


Fluid Filtration Kit 


Primarily designed for lab work in ultra- 
fine filtration and contamination analysis 
of liquids, the Model SI-13 kit is equally 
valuable in lubrication applications 
where a high degree of freedom from 
contamination is required (for example, 
critical ball and roller bearings in servo- 
systems, gyroscopes and tape transports). 
The kit consists of a 10-cc, precision- 
ground, glass syringe with a special 
adapter and 25 membrane filters, which 
provide effective removal of particles 
down to 0.25 micron. Fluid volume can 
be measured directly to 1/10 cc. The 
filters readily lend themselves to easy 
One 


1/2-inch needle is supplied, but other 


microscopic inspection. 23-gage, 
sizes are obtainable if desired. 

Bearing Inspection, Inc., Huntington 
Park, Calif. 





This Emblem 


COMPLETE 


in Hydraulic 
Transmission 


When stamped on Anchor 
hydraulic components. . . the 
Anchor emblem is your definite 
assurance of constant, uniform 
quality in design, engineering 
and manufacture . . . and com- 
plete reliability in hydraulic 
transmission lines. Anchor 
fluid power components elimi- 
nate equipment downtime .. . 
production delays . . . idle 
manpower. 

Anchor’s comprehensive line 


ANC|IHOR Coupling Co.Inc. 


351 North Fourth Street, Libertyville, II. 
Branch Plants: Dallas, Texas, Plymouth, Mich. 


RELIABILITY 


- 


of Hydraulic Hose Assemblies 
with Pressed-On, Reusable, 
Clamp-Type or 4-Bolt Split- 
Flange “‘O” Ring Head Cou- 
plings . .. Hydraulic Hose... 
Adapters, Adapter Unions, 
Pipe Fittings, and SAE Boss 
Fittings with the greatest va- 
riety of thread combinations— 
ipe, J.1.C., SAE—give long 
ife, uninterrupted trouble-free 
service .. . with minimum 
maintenance. 
Andy Anchor says: 
“Remember . . . Send for the 
Condensed Catalog . .. to help 
you choose the right Anchor 
hydraulic component for your 
equipment.” 
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Use it for positioning... 
SEL-LOK spring pin 


e Swift fastening—just drill and drive 


e Secure locking—won’t work loose despite 
shock or vibration 


e Eliminates costly tapping, reaming, peening, 


milling 


e Can be reused repeatedly 


e 101 uses—as keys, cotter pins, axles, hinge 
pins, wrist pins, stop pins, pivots, etc. 


SeL-Lok spring pins are available in 
carbon and corrosion-resistant steel 
(from Vg X %e through % x 4 in.) and 
beryllium copper (jg x He through % 
x 3¥ in.). See your SPS distributor or 
write for Bulletin 2670. 


On gear in 
assembly 


INDUSTRIAL FASTENER Division 


Sps 


JENKINTOWN 6, PENNSYLVANIA 
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“Micarta’ Fan Blades Resist Corrosion, 


E. J. Stefanides, Central States Editor 


Phenolic-impregnated, fabric-based laminate plastic 
now is being used to make the blades for 14- to 22-ft- 
dia propeller-type fans for cooling towers. Use of the 
plastic material provides a mechanically strong, long- 
lived blade, capable of absorbing vibration and high- 
ly resistant to the corrosive factors normally en- 
countered in this service. 

Not only the laminated blades, but also the 
shanks by which they are attached to the steel hub, 
are made of the material, “Micarta’’ Grade 262, 
which the fan manufacturer calls “‘Hartzite’. To 
minimize losses, the material is supplied to the man- 
ufacturer in three special sheet sizes ranging up to 
49-1/2 by 108 inches with thicknesses between 0.094 
and 0.125 inch. 

Manufacture starts with cutting of the blade lami- 
nations and the laminations for the blade edge rein- 
forcement. Blade laminations then are run succes- 
sively through rolls which coat the laminations 
with the phenol-resorcinol-type adhesive. The ad- 
hesive bonds the laminations together. Laminations 
then are positioned in the lower half of a die and 
each individual lamination is arranged to provide a 
longitudinal cross-section for efficient cantilever 
loading. Each blade then is cured in a steam-heated 
die under pressure for approximately two hours. 
This thermosetting process permanently molds the 
blade to the desired contour. 

The shank then is added. It consists of two 
blocks of the laminate which form a clothespin-like 


assembly that clamps over the hub of the blade. 
Stainless steel bolts, as well as adhesive bonds, pro- 
vide the required joint strength. Adhesive then is 
applied to the blade leading edge, and the leading 
edge reinforcement laminations are clamped in 
place. 

After further curing, the shank end is turned to 
the desired diameter in a special lathe fixture and 
edges of the laminations are smoothed by hand 
grinding to conform to a template. During grinding, 
the blades are reduced to a specific weight and are 
individually statically balanced against a master 
blade. 

The present blade design and method of blade 
fabrication were evolved following trials of two 
other methods of fabrication. In the first method the 
blades were molded of solid sheets of plastic of uni- 
form thickness. This eliminated the corrosion prob- 
lem; however, the weight distribution was unsatis- 
factory. Additional strength was achieved by switch- 
ing to the reinforced laminate, but the corrosion 
was not completely eliminated until a t2pered blade 
design fabricated by glueing grad:.ated sizes of the 
laminate was evolved. 

These blades and the complete fan assembly in 
which they are used were designed and are manu- 
factured by the Hartzell Propeller Fan Co., Piqua, 
Ohio. The “Micarta” material from which they are 
manufactured is produced by the Micarta Div. of 
the Westinghouse Electric Corp., Hampton, S. C. 














PLAN VIEW OF BLADE shows placing of lamination 
which provides tapered blade design with bulbous lead- 
ing edge that gives additional beam strength. Tip tab is 
used to position blade in fixture for turning of shank diam- 
eter, is cut off after turning is completed. 
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BLADE SHANK is fabricated of laminate blocks, ae 
bonded and stainless steel—bolted to blade. Shank is turned 
to provide recessed round section for clamping in hub. 
Collar on end provides positive restraint against centrif- 
ugal force. 
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Provide Greater Beam Strength 


@ LAMINATED PLASTIC BLADES for cooling — M, 
tower fans from 14 to 22 ft dia are built up 
from thin sheets of “Micarta”. Fans normally 
rotate in horizontal plane to drive moisture-laden 
air upward. Material selection eliminates most 
corrosion problems, provides blades which are 
not notch-sensitive and which have good fatigue 
strength. Fan blades are balanced individually 
against master blade while welded steel tub is 
dynamically balanced separately. This procedure 
provides initial good balance and assures balance 
after field blade replacement. 

















BLADE LAMINATIONS are bonded and molded 
to high camber contour in steam-heated die in 
hydraulic press. 
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No padding required! Fiat, smooth faces of B&S pump parts mate perfectly, with nothing but 


4 


a thin coat of shellac in between. Accuracy of clearances is not dependent on choice of gaskets. 


It is “ground-in’’ — and stays that way. 


Why do we leave the 
gaskets out of 
Brown & Sharpe Pumps? 


Gaskets vary in thickness — from 
piece to piece; with tightening; with 
age. They often shorten the life of 
a pump, or undermine its efficiency 
— by throwing internal clearances 
out of whack. 

That’s why Brown & Sharpe 
takes the trouble to grind its pump 
housings to close tolerances .. . to 
provide interchangeability without 
need for gaskets .. . to save a lot of 
trouble for you! 

Dependable? You bet! They go 
right on pumping, when other 
pumps have quit! Write for details. 
Brown & Sharpe Mfg. Company, 
Providence 1, Rhode Island. 


Extra-dependable B&S rotary gear pumps are 
used in every major industry. Pressures: to 
1000 psi — Capacities: to 175 gpm — Viscosi- 
ties: 32 to 50,000 ssu. 


Brown & Sharpe 
PRECISION CENTER 
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ALL PURPOSE | 


REASONS FOR or Meee 


A sensitive wide range unit 
U E — to individually 
e * 


calibrated instruments. 10” 
INDICATING 


TEMPERATURE 
CONTROLS 


* HIGH SENSITIVITY...on-off differ- 
entials from + .5° F with excellent 
repeatability 





LOW COST... (800 Series) -150° to +650° F 
Short dial spans of 50 to 200° F permit com- 
pact design only slightly higher in price than 
; : non-indicating controls. Available with dual 
LOW COST . . . list prices from switches. 


$35.00 with generous quantity 
ined HIGH TEMPERATURE .. . (900 Series) 


0° to +1000°F 
A NEW high temperature series with rugged 
Stainless steel mercury filled thermal systems. 


See ee 


9K EASY MAINTENANCE .. , thermal 
assemblies quickly replaced in the 
field with no loss of calibration 
accuracy 








3K PROVEN DEPENDABILITY. .. reli- SPACE SAVING... -150° to +650°F 
able liquid-filled measuring systems Skeleton design permits direct incorporation 
LET SIE IO EAT I into equipment —saving cost of enclosure. 
re rcsschana a P P Many models with dial spans of 50 to 200°F. 
te eee accurate perform- Available with face plate for panel mounting. 
ance and long life 





* GREATER VERSATILITY... many SPECIAL PURPOSE . . . -150° to +1000°F 
styles, ranges, sensing elements Shown ‘here is ‘a typical Special Purpose 
and switch characteristics permit control used on medical equipment, such 

k. oes : as baby incubators, etc. WHAT IS YOUR 
hundreds of “custom-built” combi- REQUIREMENT? Chances are one of our 
nations : standard controls will satisfy your needs. 

If not, we'll put our 30 years’ experience to 

work for you on special designs. 


Write TODAY for complete specifications and price information on 
U. E. Indicating Temperature Controls, Attention Dept. W. 


NAME. TITLE, 








COMPANY 





ADDRESS. 








CITY. STATE 





be cmrematnenssiinenemequbehonnatn 
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Nylon Fuel Regulator Consists 


Lars G. Soderholm, Midwest Editor 


A low-cost plastic automotive-fuel regulator uses 
precision-molded nylon parts to eliminate ma- 
chining and finishing operations. A neoprene 
bushing in each end of the regulator swells in the 
presence of gasoline and forms its own leakproof 
seal around the gas line. 

Injection-molded polyamide (nylon) compo- 
nents were chosen for this application for several] 
reasons. One reason is the low cost of the unit 
because of precision-molding techniques in which 
important dimensions of major parts are held to 
a tolerance of +0.002 inch. This eliminates ma- 
chining and finishing operations necessary with 
a metal or combination glass and metal regulator. 
Another reason why nylon works well in this ap- 
plication is its resistance to gasoline and the high 
temperatures found in the engine compartment. 

Light weight of the plastic results in a fuel 
regulator with a total weight of only 2 oz. This 
reduces the fastening problem and eliminates 
metal clamps and fittings thgt are necessary with 
heavier units. 

To install the fuel regulator it is necessary to 
cut out 2-1/8 inches of the gas line. The ends of 
the gas line then are inserted in the neoprene 
bushings at each end of the regulator. Gasoline, 
which serves as a plasticizer for neoprene, makes 
the bushings swell and form a tight, leakproof 
seal between the regulator and the gas line. 

The function of the pressure regulator is to 
control the pressure at which gasoline enters the 


Neoprene bushings Diaphragm 


> 
bd 














Check valve 


Bowl 
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_ of Precision-Molded Parts 


carburetor of the car. It operates on the ball- 
check principle using a steel ball and a_ brass 
seat. A calibrated steel spring controls the fuel 
pressure at 3-1/2 psi. This low constant pressure, 
according to the manufacturer, conserves fuel and 
promotes smoother engine performance. 

The “Miser Mite” plastic fuel regulator is 
molded by Artag Plastic Corp., Chicago, IIlL., for 
Milemaster, Inc. of America, Exeland, Wis. 
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NEW 0M SQUARE HEAD HYDRAULIC CYLINDER 


now available 


SERIES “L" 


MICRO-HONED 


O-RING TUBE SEALS STEEL TUBING 


WAVE SPRING 


For years, you have looked to Ortman-Miller for the 
original space-saving, tie-rodiess air and hydraulic 
cylinders. Now, with the introduction of the new 
Series “K”" air cylinder, recently announced, and the 
new Series “L"’, hydraulic cylinder, featured above, you 
can look to O-M for all of your cylinder requirements. 


A product of the teamwork of O-M specialists, this 
new Series ‘‘L” hydraulic unit reflects the research, 
design, engineering and production capabilities and 
experience that are an integral part of every O-M 
cylinder. The result, a quality, hydraulic cylinder 
designed for long service, high operational efficiency 
and quick, easy maintenance, dimensionally inter- 
changeable with most cylinders of a like type. 


For complete details mail coupon today for 
Bulletin No. 116 in which all cylinders have been 
dimensioned in accordance with NFPA recom- 
mendations for your convenience. 


ALLOY IRON PISTON 


BLOCK VEE 
PISTON PACKING 


BRONZE 
SELF-ALIGNING 
CUSHION BUSHING 


PISTON POSITIVELY 
LOCKED LARGE PORTS 





me oe a eg 


re 


ORTMAN-MILLER MACHINE COMPANY 
3 143rd Street, Hammond, Indiane 


C) Have representative call 
Send Bulletins 


[-] 115 Series “k’ 116 Series “t' 


NAME POSITION. 





COMPANY. 





ADDRESS. 





CITY ZONE_ STATE 





Circle 32 on Reader-Service Card for more information 


1961 





\ 
r¥IN DATA 


Magnetic Drives 


R. H. Warring, Beckenham, Kent, England. 


Design and performance characteristics of three 
standard forms of magnetic drives utilizing per- 
manent magnets are summarized in this article. 
Among advantages of magnetic drives are: high 
efficiency, elimination of mechanical linkages 
and high reliability.' The follower drive, in par- 
ticular, can operate with a relatively large air 
gap so that the drive may be transmitted through 
‘a partition or wall, eliminating glands or pack- 
ings associated with mechanical drives in such 


Design is largely empirical, with no set formu- 
las for specific power requirements. Suitable sizes 
and numbers of magnets required are best es- 
tablished by “cut and try” methods with con- 
sideration for the overall design problem. After 
a test model has been evaluated, it is then a rela- 
tively simple matter to interpolate or extrapolate 
data to arrive at a final design. Performance data 
is assessed largely on unit drag obtained with mag- 
net pairs or magnet poles, utilizing high-energy 


VALUABLE 
REFERENCE 


foy-Gr-Vimoke 


One Complete Source of Detailed 
Specifications for Designers 
Production Managers, 

Toolroom Foremen 


Hundreds of NEW ITEMS 


ALL NEW — Complete specifications and cost saving data on 


over 2000 “Standards”, including world's largest line of work- 
holding equipment, chuck jaw blanks, handles, knobs, wheels, 
strap clamp assemblies, forged items, plus hundreds of other 
jig and fixture components, Detailed specifications, engineering 
drawings. The one complete source for data on all the “stand- 
ards” for tool, die, jig, and fixture design and application. 


Write for your FREE copy today. 


JERGENS TOOL SPECIALTY CO. 


712 East 163rd Street, Cleveland 10, Ohio 


applications. permanent-magnet materials. 





Follower Drives 
Principle embodies one or more pairs of mag- 
nets suitably mounted with an air gap. One mag- 
net (or set of magnet pairs) is at right angles to 
the axis of the driving shaft and one magnet (or 
set of magnet pairs) is at right angles to the 
driven shaft. 
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PRINCIPLE PRACTICE 








Graphic Journalism... 


Eddy-Current Drives 

Principle of the eddy-current drive embodies 
a permanent magnet rotating close to a conduct- 
ing metal plate. The drive is asynchronous. 
Torque is zero with no slip and increases with 
increasing slip. The drive is self-starting and can 
be designed to carry overloads. Eddy currents gen- 
erated in the driven disc are responsible for heat 
losses and hence the drive can never achieve 100 
percent efficiency. Satisfactory high efficiencies 
can be achieved, however, by careful design. 


PRINCIPLE PRACTICE 








Hysteresis Drives 
The hysteresis drive combines the synchronous 
characteristics of a follower drive up to the point 
of maximum synchronous torque. At this point, 
slip takes place and torque capacity is increased 
further by eddy-current effects. It is a self-starting 
drive against full load within the loading limits 
given by the eddy-current components, the value 
of which is largely governed by the rotor disc ma- 
terial characteristics. Full torque can be devel- Ilustratin 
oped at very low speeds and either the magnet or g 
the hysteresis disc can be made the driving ele- oESICn 
ment. The permanent-magnet unit can be re- / 
placed by an a-c winding or rotating a-c winding DESIGN IDEAS 


, 24 ~~ ee an 
to produce a hysteresis motor. News 


PRINCIPLE PRACTICE 
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CREATIVE 





Electromagnetic 
Clutech-Brake 


Engineering 
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The patented Simplatrol diaphragm action has 
opened new doors in creative electric clutch-brake 
design and engineering. 

There is no other clutch-brake unit like Simplatrol 
...no other package which delivers the same ultra 
swift response, the same smooth silent operation, the 
extra long life. Only Simplatrol has just one moving 
part... the Sinipfatrol diaphragm .. . to reduce wear 
to the lowest degree possible. 

Whether your drive problem is in instruments, 
data processing equipment, packaging machinery, or 
in any installation which calls for sensitive clutching 
and braking you'll find a creative, productive answer 
in the Simplatrol package. 


Simplatrol Electric Clutches & Brakes 
In Fixed Field and Rotary Field Styles 


From 10 ounce inches to 470 pound feet 


From 7%” to 12'2” 


Unmatched Anywhere! 


Ask for complete 
and detailed literature 


im, latrol products corp. 


24-3 SALISBURY ST., WORCESTER, MASS. 


REPRESENTATION IN KEY INDUSTRIAL AREAS 
Circle 34 on Reader-Service Card for more information 
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Magnetic Drives 


Torque-Slip 

Torque is transmitted without 
slip. Slip can occur only when 
pull-out torque is exceeded. When 
slipping, drive is disengaged com- 
pletely and no torque is transmit- 
ted. Drive must be stopped or 
Because 
torque transmission is only pos- 


slowed to re-engage. 


Torque-Load 

Full pull-out torque is available 
with increasing load up to point 
where load exceeds this maximum 
torque value. Drive remains fully 
synchronous over this range. Once 
pull-out torque is exceeded, drive 
disengages and assumes 100 percent 


Torque-RPM 

Full torque up to pull-out value 
is available at all speeds and in- 
dependent of speed. Where drive 
operates through nonmagnetic par- 
tition, there is progressive loss of 
torque with increasing rpm result- 
ing from eddy currents generated 
in wall. These currents also repre- 
sent a power loss so that under 


Torque-Air Gap 
Characteristic reduction of 
torque with increasing air gap is 
given by the typical curve A. Ef- 
fective torque, in practice, may be 
lowered to curve B by demagnet- 
ization (example, by opposition of 
the magnet poles). Normal pre- 
cautions should be taken to avoid 


Torque-Deflection 
Increasing torque produces in- 
creasing angle of deflection be- 
tween driving and driven magnet 
pairs over relatively small range 
(10 to 15 deg) up to pull-out 
torque. For constant torque, de- 
flection is constant and input rpm 
equals output rpm. Drive will fol- 
low fluctuating torques within 


Unit Drag-Air Gap 
Unit drag per magnet pair de- 
creases with air gap in character- 
istic manner shown. If D = unit 
drag/magnet pair, R = mean 
radius of magnets, N = number of 
magnet pairs and §S = rpm: 
Torque = (D)(R)(N) 
Horsepower of the drive then fol- 
lows: 
HP = (D)(R)(N)(S)/5250 


TORQUE —+ 








slip ——> 








sible without slip, drive is 100 per- 


cent efficient. 





Pullout torque 








TORQUE—> 








LOAD——> 








slip with driven member braked to 
a standstill by the load. 











RPM——> 











these conditions efficiency is re- 
duced. 








TORQUE —~ 


S 
SS 
°=— 








AIR GAP—> 








magnetic damage during assembly 
and use of drive. 








TORQUE ——~> 








DEFLECTION —> 








pull-out range synchronously with 
varying deflection. 





S 
S 
S&S 





UNIT DRAG 








AIR GAP——+ 








where torque is measured in Ib-ft 
and R is measured in ft. 


Follower Drives 






































Design Tips 

Cylindrical permanent magnets are 
suitable for small low-power drives. 
Larger drives are best made by assem- 
bling pairs of magnets on a suitable 
plate to give two similar units, one for 
the driving member and one for the 
driven member. 

Direction of magnetization of _ the 
two members should be opposite. 

For maximum performance, driving 
and driven units should be magnetized 
as complete assemblies. 

Any number of magnet pairs can be 
used, subject to the geometry of the 
drive. 

Standard high-energy permanent- 
magnet alloys should be used for fol- 
lower drives. Performance will be spe- 
cific to alloy chosen, but general char- 
acteristics for all materials will follow 
the pattern described. 

Thrust bearings should be provided 
to carry the axial load induced by mag- 
netic attraction. 

Air gap should be reduced to a prac- 
tical minimum for maximum torque 
output. 

Where an intervening metallic par- 
tition is used, wall material should 
have a high specific resistance to mini- 
mize eddy current losses. Consideration 
also must be given to heating effects of 
the generated eddy currents which may 
cause buckling. 


(Continued on next page) 
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Magnetic Drives 


Torque-Slip 

Torque increases with increasing 
slip. Slip velocity is defined as: 

27 R(S,.—Sour) 

where R = mean radius of magnet 
poles. It is immaterial which of 
the two units is made “driver” and 
which the member. 
Torque is calculated: 


“driven” 


Horsepower-Slip 

Power output is proportional to 
(torque) (Sq, ; yen) and shows a typi- 
cal peak at a specific slip velocity, 
usually of the order of 40-50 per- 
cent slip. For a given slip velocity, 
power output can be increased by 
making output rpm as high as pos- 
sible (example, by running the 
drive at high speed). If necessary, 


Unit Drag-Slip 

The theoretical performance 
(dotted line) is linear, but in prac- 
tice unit drag falls off at high 
values of slip. This action is caused 
by strong eddy currents which 
cause temporary weakening of 
magnets. There is also initial loss 
when drive is first operated and 
magnets are stabilized.’ Perform- 
ance is also slightly different when 


Heat Losses—Slip 

Heat losses increase with slip 
and represent increasing power 
loss which is responsible for “peak- 
ing” of horsepower output curve. 
Power loss is directly proportional 
to (unit drag/magnet) (N) (slip 
velocity), and takes form shown 
because of non-linear characteris- 


Overall—Slip 

Design point for a suitable high- 
efficiency eddy-current drive nor- 
mally would be established on ris- 
ing part of power curve so that 
slip velocity is low. In addition, re- 
serve of power is available to ac- 
commodate temporary. overloading 
or weakening of magnets in serv- 
ice. It should be noted that any 
weakening of the magnets will 
cause drive to operate at a lower 
efficiency. 

Efficiency = §.,,, /S,, 

Power absorbed by drive 
= (unit drag)(N)(27R)(S,,,) /33,000 
Power output 
=(unit drag)(N)(27R)(S,,,,) /33,000 
Input velocity = (27R)(S,,) 
Output velocity = (27R)(S,,.) 
where N = number of magnets, 
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TORQUE —— 











sSLIP————> 





(drag / magnet)(N)(R) 
in appropriate units. 

















$SLIP——— 100% 





input shaft can be geared up and 
output shaft geared down. 











UNIT DRAG 


a2e——- 











slip velocity is increasing and de- 
creasing, yielding hysteresis loop. 











EAT LOSS—> 


H 








sLIP——> 





tics of the practical unit drag-slip 
rve. 











PERCENT MAXIMUM ——> 








SLIP VELOCITY—> 100%] 





R = mean radius of magnet poles 
and § = rpm. 


Eddy Current Drives 





i Le Gopper 
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Magnets 
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Design Tips 

High-energy magnets are essential 
for high efficiency because output is 
proportional to the square of the mag- 
net strength. 

Disc material preferably should be 
mild steel faced with a copper layer. 
The majority of eddy currents is pro- 
duced in the copper. The steel pro- 
vides rigidity and a good flux path. 

A small air gap is essential for maxi- 
mum performance. Adjustment of the 
gap, however, does allow the capacity 
of the drive to be varied. This provi- 
sion, if required, can be incorporated 
in the design, either for static adjust- 
ment or adjustment with the drive 
actually running. 

Magnets can be stabilized before as- 
sembly (example, by open-circuiting ) 
to arrive at a consistent performance. 
Drive output will then be approxi- 
mately 20-30 percent lower than for 
magnets magnetized in place or as- 
sembled in such a way that the mag- 
netic circuit is never broken. 

Temperature rise in the disc may be 
appreciable with higher slip velocities. 
Thus, the design point should always 
aim at low slip velocities, increasing 
the size of the drive or number of the 
magnets, if necessary. The thickness 
of the copper facing is not critical. A 
thicker layer is helpful with a larger 
air gap because it tends to increase 
eddy-current strength, A maximum 
thickness of 0.1 inch is generally satis- 
factory for most applications. 


the ADAMS RITE 


QUADRASTAT 
CONTROL 


APPLICATION: 


... Wherever positive contro/ and 
automatic self-locking are required. 


The Adams Rite QUADRASTAT Control employs a self- 
locking principle which permits infinite-positioning through 
use of the primary handle, but absolutely prevents any creep- 
age or change of setting due to vibration or ‘‘feed-back”’ 
forces acting through the driven or actuating lever. 


Uniquely engineered and comprised of only 5 main elements, 
the sturdy but lightweight QUADRASTAT is presently in 
trouble-free use on a wide range of control operations. It has 
been successfully incorporated into such diverse applica- 
tions as tractor throttles, hydraulic valves, governors, air 
ducts, power boats, jet engines, and aircraft drag-brakes. 
The versatile unit may be manually, hydraulically, or motor 
controlled, and is available with handle, actuating lever, and 
quadrant mounted in various positions. 


To learn how the QUADRASTAT can solve your control prob- 
lem, write today for complete details and specifications, 
Department A-3. 


ADAMS RITE 


MANUFACTURING COMPANY 
® 540 West Chevy Chase Drive 


Oner half 2 ‘4 ” Glendale 4, California 


Circle 35 on Reader-Service Card for more information 


DESIGN NEWS—AUGUST 4, 1961 





GLIDELINE “70"" 


DRAFTING MACHINE 


for NEW drafting SPEED and NEW 
drafting EASE, in any position, 


because: 
Glideline has brought to engineering the first major 
changes in drafting machine design in 50 years. 
Changes that effect major time savings and greatly 
lessens fatigue. Changes that d d your i diat 
investigation. 





WORKS EQUALLY WELL ON 
ANY BOARD AT ANY ANGLE 


*WRITE FOR BULLETIN M70 TODAY 


|'GLIDELINE 


¢ @ RR 2 Oo 2 24.1 
WAVYNESBORDO 5. PA. 
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NEEDED: VIBRATION 
ISOLATION AT HIGH AND 
Re) a -14010) 4) (61 35 


\ 


ANSWER: MB ISO-DAMP'" 
MOUNTS 


WHAT'S YOUR 
MOUNT PROBLEM? 


wert 


MB ELECTRONICS 


A DIVISION OF TEXTRON ELECTRONICS, INC. 
1071 State Street, New Haven 11, Conn, 


Magnetic Drives 


Torque-Slip 
Within capacity of hysteresis 


torque, drive remains fully syn- 





chronous with no slip. When max- 
imum synchronous torque is ex- 
ceeded, slip takes place with 
hysteresis torque maintained at 
constant (maximum) value. Eddy 
currents then are produced in hys- 
teresis disc proportional to slip 


Maximum 
synchronizing 
torque 


velocity. This action increases ca- 
pacity of the drive. Power losses 
when running under hysteresis 
drive conditions are caused by 
friction and windage only. When 


TORQUE 





eae 


Eddy-current 
component 














slipping, there is additional power 
loss resulting from heating, pro- 
portional to square of slip velocity. 


Angle of Lag-Load 





Within range of maximum hys- 
teresis torque, running is syn- 
chronous with angle of lag be- 
tween driving and driven elements, 
which increases with load. Sudden 
load fluctuations which induce 
momentary slip are damped by re- 
sulting eddy currents so that drive 
rapidly assumes synchronous run- 
ning. Relative displacement of 
magnet poles is responsible for 
asymmetric magnetization of hys- 
teresis disc which yields the 


ANGLE OF LAG————> 











torque. When limiting load is 








reached and disc slips, its material 
is subjected to hysteresis cycles. 





RPM-Load 

Output speed equals input speed 
up to maximum synchronous 
torque developed by hysteresis. 
Torque output within this range 
is independent of speed. In this 
respect, hysteresis drive is operat- 
ing with essentially same character- 
When 
limiting load is reached, slip starts 
and output speed falls with in- 


istics as follower drive. 











creasing load up to stall point. 








Hysteresis Drives 


Low-energy 
magnet alloy 























Magnets 





Design Tips 

The magnet or magnets used should 
be of the high-energy type. An_ iso- 
tropic permanent-magnet material is 
necessary for the hysteresis disc and a 
with a weak peak field 
strength generally gives best perform- 
ance because it is more readily fully 
magnetized. High-torque drives nor- 
mally would employ an Alnico V mag- 
net and a cobalt steel permanent-mag- 
net alloy (unmagnetized) for the hys- 
teresis disc. 

Low-torque hysteresis drives can em- 
ploy an Alnico II magnet with a low 
cobalt steel or chromium steel hystere- 
sis disc. Eddy-current characteristics of 
the drive can be improved with a cop- 
per layer on the hysteresis disc, if this 
part of the drive is to be utilized. 

Tempering the hysteresis disc mate- 
rial also increases the eddy-current 


material 


losses and hence enhances the eddy-cur- 
rent torque which is generated with 
slip. Eddy-current characteristics also 
can be varied by varying the hysteresis 
disc material on a “cut and try”’ basis. 


Calculation of Theoretical Torque 


Theoretical hysteresis torque can only be cal- 
culated by assuming small amount of slip: 
= AV/8x°g 
area enclosed by hysteresis loop of 


Torque per magnet 
where A 
disc material under working conditions and V 
volume of disc material. It is most convenient to 
use cgs units: A in gauss-oersteds, V in cu cm and 


g = 981 cm/sec*. Torque is then in gm-cm. 

The eddy-current torque produced by slip can- 
not be calculated on theoretical lines since this 
depends on disc material and its state, but can 
be expressed as: 


Eddy-current torque = (C) 
where C 


(slip velocity) 
- empirical constant. 
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NEW LITERATURE 


Circuit-Breaker Selector Disc 451 
Can be used to identify requirements from six basic types of 
breakers. By rotating and matching top and bottom sections of 
the 7-inch dia disc, both physical and electrical characteristics 
of breakers in various types and sizes can be determined. Depth, 
width, height and numbereof poles can be read, as well as maxi- 
mum amperage and voltage, and interrupting ratings for varying 
a-c and d-c voltages. Westinghouse Electric Corp., Standard 
Control Div., Beaver, Pa. 


India’s Economic Development 452 
An 18-page review of economic steps that have taken place 
in India during the past two Five-Year Plans, as she heads 
into her third Five-Year Plan. Questions about the economic 
aspects of the Third Plan are raised and answered such as: 
What does the Third Plan propose to accomplish? To what 
extent will India pay for the Third Plan from her own resources? 
To what extent does she have the resources to meet her portion 
of the total costs? To what extent does she need a critical margin 
of outside help during the next few years? Information Serv- 
ice of India, 2342 Massachusetts Ave., N.W., Washington 8, 
D.C. 


Microminiature Taps Standards 453 
New Government standards “National Miniature”, for micro- 
miniature taps, dies and gages. “OOC” precision taps, dies 
and gages for work with miniature screws also are described. 
A price list for “OOC” sets of taps, dies and gages and acces- 
sory items is included. R. P. Gallien & Son, 220 W. Fifth St., 
Los Angeles 13, Calif. 


Pot Failures 454 
A refreshingly different approach on “How to Solve Pot 
Failure Problems” presents some novel “fixes” to the engineer 
when pot failures oceur. Fully illustrated are some funny, yet 
logical, solutions to familiar pot problems. Printed on heavy 
stock, opening up to a full 18 by 21 inches, the literature pro- 
vides four large cartoon “solutions”, each suitable for framing. 
For engineers and executives who would like to add a chuckle 
or two to their daily grind. Computer Instruments Corp., 92 


Madison Ave., Hempstead, L.I., N.Y. 


Adjustable V-Belt Chart 455 


All steps in the installation of ““Veelos” adjustable V-belts 


are illustrated on a 17-1/2- by 21-3/4-inch wall chart. Included 
on the chart are comparative length tables listing “Veelos” 
lengths in inches for equivalent sizes of fractional-horsepower 
endless V-belts, sizes 3L.140 through 5L1000, and for industrial 
endless V-belts, sizes A26 through E660. Directions are given 
for measuring, coupling, uncoupling and installing the belts on 
drives. Manheim Mfg. & Belting Co., Manheim, Pa. 


42 


Re-entry and Recovery 456 
“Progress in Re-entry-Recovery Vehicle Development” is 
a complete history of the company’s re-entry vehicle develop- 
ment. The 33-page illustrated article provides a cross-section 
of the nation’s space programs from first Air Force ICBM and 
IRBM systems, satellite re-entry and recovery, and scientific 
space probes to manned space vehicle activities. Designated 
PIB-A11A, the brochure includes progress in re-entry and 
recovery technology, a summary of historic achievements and 
a glimpse at the future of the vehicles. General Electric Co., 
Missile & Space Vehicle Dept., 3198 Chestnut St., Philadel- 
phia 1, Pa. 


Automatic Tire Inflator 457 
An inflator to fill any device to a preset pressure and to shut off 
automatically is described in four-page Bulletin NP-800E. One 
style for passenger tires and another for truck, bus or air- 
plane tires are illustrated. Accessories for the inflators are 
pictured. A price list for the units and accessories is included. 
OPW-Jordan Corp., 6013 Wiehe Rd., Cincinnati 13, Ohio. 


Plastic Data Sheets 458 
A series of plastic data sheets covers nine of the most widely 
used thermoplastic materials. Each file-sized bulletin contains 
a brief description of the subject plastic and its typical uses, as 
well as specifications of physical, electrical and chemical- 
resistance characteristics. Sizes, forms (sheets, profiles or 
tubing) and colers in which the material can be furnished are 
shown. Materials covered include elastomeric vinyl, rigid poly- 
vinyl chloride, polyethylene, polypropylene, styrene, butyrate 
and nylon. Conneaut Rubber and Plastics Co., Commerce St., 
Conneaut, Ohio. 


Emergency Lighting 459 
Shows what happens in a power failure “blackout” and how 
the risks can be avoided by property owners. “The Odds on 
Emergency Lighting”, 12 pages, covers the probability and 
costs involved in power failure, as well as information and 
specifications on Light Warden battery-operated emergency 
lighting. Typical installation diagrams and approximate costs 
are included. Electric Cord Co., 432 Plane St., Newark 2, NJ. 


Daylight-Saving Time Guide 460 
A handy guide to time-zone and daylight-saving time differences 
in the U. S. The time map measures 8-1/2 by 7-1/4, suitable for 
under a desk glass or on a bulletin board. States using daylight- 
saving time are shown at a glance as well as the states in which 
most cities of 25,000 population or over use daylight-saving 
time. U. S. Industrial Chemicals Co., Div. of National Distillers 
and Chemical Corp., 99 Park Ave., New York 16, N.Y. 


To obtain copies of mumbered litera- 
ture . . . circle appropriate number on 
Reader-Service card. 


Rotary Solenoid Applications 461 
Three thought stimulators for the engineer interested in de 
signing for compactness through the use of rotary solenoids 
The one-page leaflet contains line sketches illustrating solenoids 
being used for cutting, sorting and hole punching. Accompany 
ing the leaflet is a letter with additional sketches illustrating 
rotary solenoid application benefits. Ledex, Inc., 123 Webster 
St., Dayton, Ohio. 


Breakers, Switches Comparison Guide 462 
Circuit breakers or safety switches? A 32-page pocket com- 
parison guide provides costs, sizes, installation and other 
features of both. Advantages of AB-1 circuit breakers, including 
reduced cost, space and maintenance are highlighted, and 
safety, operator control, light weight, attachment and stock 
flexibility features are reviewed. Westinghouse Electric Corp., 
Standard Control Div., Beaver, Pa. 


Flexible Cushion Couplings 463 
Absorb vibration and compensate for all combinations of shaft 
misalignment and end float. Bulletin 901B, 24 pages, illustrates 
the new PX280 coupling with more than twice the torque capac- 
ity of the next smaller size, and PX90, an intermediate size. 
Illustrations, engineering drawings and installation pictures 
are given for the products as well as descriptions of standard, 
high-speed and fly-wheel types. Dodge Mfg. Corp., 300 Union 
St., Mishawaka, Ind. 


Component Holders 464 
Typical configurations and characteristics of a complete line 
of component holders. The 64-page catalog furnishes a material 
selection guide and a part-numbering code. Tables of dimen- 
sions are provided for 35 different types of holders. Sketch 
and dimension sheets are included for ordering ease. Masterite 
Industries, 839 W. Olive St.. Inglewood, Calif. 


Cemented Carbide Products 465 
A simplified Practice Recommendation No. R263-60 lists 
standard stock items of the cemented carbide industry. Issued 
by the Commodity Standards Div., Office of Technical Services, 
U.S. Dept. of Commerce, the document covers 44 items which 
are most popular in industry such as throw-away carbide 
inserts, saw tips, chisel blanks, die nibs, masonry drills and 
twist drill blanks. Each of the listings for the standard stock 
items is broken down according to the grade of carbide. A 
uniform system of identification of products also is described. 
One section of the 38-page publication deals with nomenclature 
and definitions of interest to anyone concerned with cemented 
carbides. Cemented Carbide Producers Assn., 2130 Keith Bldg.. 
Cleveland 15, Ohio. 
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Selecting Solenoid Valves 466 


A study of solenoid valve selection for corrosive applica 
tions. Catalog Manual No. 108, 16 pages, includes a discus 
sion of solenoid valve constructions, a list of more than 500 
corrosive chemicals commonly used in industry, seven pages 
of valve selection charts, diagrams showing normally closed 
and normally opened configurations. a glow-versus-pressure 
drop chart and general information. Valcor Engineering 
Corp., 365 Carnegie Ave., Kenilworth, N.J. 


Maintenance and Repair Parts 467 
“One Way to Make Your Job a Little Easier” contains help 


ful facts of interest to maintenance executives, engineers 
and other key maintenance personnel. The 16-page Bulletin 
No. 24 offers solutions for those faced with the problem of 
getting machinery repaired and back into production quickly 
and at minimum cost. The graphic photo-caption format of 

fers ideas on how to save time on machining parts, eliminate 
heat treating, quench cracks and last-minute parts rejec 

tions. Suggestions are made for avoiding secondary opera 

tions such as cleaning, straightening, finish grinding and 
inspections. La Salle Steel Co., Box 6800-A, Chicago 80, 
Ill. 


Miniature Pushbuttons 468 
Revised Bulletin GEA-7127A, 12 pages, includes new forms 
added to a complete line of industrial, miniature, oiltight 
pushbuttons. A four-color photograph shows many color 
combinations and the added flexibility now available. Dia- 
grams and photographs show the 40 percent space savings 
realized in enclosures or panels by use of miniature forms. 
Cutaway drawings depict features such as pressure-type 
terminals, double-break contacts and multiple oil-seals. 
General Electric Co., Schenectady 5, New York. 


Pump Motors and Drives 469 


Data on an entire line of motors and drives in the pumping 
field. The 20-page Form F-2002 is indexed so that motors 
and drives may be identified as to construction type (solid- 
shaft. hollow-shaft, submersive, horizontal, close-coupled, 
right-angle geared drives, extended-base and NEMA base): 
as to enclosure (weather-protected, dripproof, totally en- 
closed, explosionproof, sealed and weatherproof); as to 
thrust (high, medium, normal) and as to type designation. 
U. S. Electrical Motors, Inc., Box 2058 Terminal Annex, 
Los Angeles 54, Calif. 


Open-End Wrenches 470 


Describes a new principle in wrenches and shows how the 
new “Wrenchking™” open-end wrench provides true ratchet 
action and positive grip power. Four-page Bulletin 770 pro- 
vides questions and answers on the wrenches such as the 
amount of torque delivered, guarantee and strength. Avail 
able in single units, or in a set of five different sizes, the 
“Wrenchking” is manufactured by Royal Tools, Inc. The 
Bristol Co., Socket Screw Div., Waterbury 20, Conn. 
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OIL SEALS 
in Design 
Engineering 


Garlock KLOZURE* Oil Seals stop oil 


leakage at bearings, increase 


efficiency of Denison Variable-Volume 


Hydraulic Pumps. 





Denison designs hydraulic pumps around 
Garlock KLOZURE Oil Seals to assure 
maximum sealing efficiency. 


Where pressures are too high for ordinary 
lip seals, KLOZURE Oil Seals prevent 
leakage of hydraulic oil and protect 
vital bearings as temperatures reach 
150°F, pressures rise to 35 p.s.i., and 
shafts whirl at 1800 r.p.m. In use for 
the last twelve years, the seals have 
given complete satisfaction on the 
well-known line of axial piston and 
vane-type pumps made by Denison 
Engineering Division of American 
Brake Shoe Company. 


Wherever bearings must have the best 
protection, Garlock KLOZURE Oil 
Seals are specified. On pumps like 
Denison . . . in steel mills . . . on power 
shovels and lift trucks . . . for motors, 
KLOZURE Oil Seals prevent leakage 
of lubrication, seal out harmful foreign 
matter. Whatever the application, 
there is KLOZURE Oil Seal to do the 
job. They are oil and grease resistant, 
impervious to mild acids and alkalies, 
non-abrasive, and will withstand tem- 
peratures from -—40°F to +250°F. 
For extreme conditions, Garlock fur- 
nishes sealing elements resistant to 
practically any fluid, and serviceable 
as high as +500°F. 


Availability is another prime reason 
for selecting Garlock KLOZURE Oil 
Seals. Once your design is finalized, 
you may select the proper seal from 
over 1800 stock items available from 
180 national bearing distributors, 
including one near you. 


It makes good sense to design with 
KLOZURE Oil Seals, as Denison and 
hundreds of other leading companies 
have found. See how you can benefit— 
call in your local Garlock representa- 
tive. You will find him at the nearest of 
the 26 Garlock sales offices and ware- 
houses throughout the U.S. and Can- 
ada. Or, write for Catalog AD-181. 
Garlock Inc., Palmyra, N. Y. 


A R LO Ke 


Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket 
Company. 


Order from the Garlock 2,000 . . . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastics Products. 


*Registered Trademark 
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OR PATTERNED 


If you made aluminum crust for apple pie 
which would be best to use? 


PLAIN OR PATTERNED? To help you decide, 


send for free sam 
pattern sheets now 





everything from awni 
offers truly wide ran 


kit of Fairmont embossed 
utting new sales appeal into 


e of alloys, tempe 


finishes. Write Dept. 29-H, Fairmont Aluminum 


Company, Fairmont, 


FAIRMONT ALUMINUM COMPANY 


SUBSIDIARY OF CERRO CORPORATION 


West Virginia. 


THE RIGHT ANSWER TO ALUMINUM BUYING PROBLEMS depends 
upon right materials utilization. 

For instance—many an item slated for plain sheet (because this 
seems to be most economical) can really be fabricated on a more prac- 
tical level with one of Fairmont’s embossed patterns. A lighter gauge 
embossed material provides dimensional stability, increases yield on 
a cost-per-pound basis, improves product eye-appeal. 

MORAL: before final buying decisions are made, consult with a 
Fairmont field engineer. His mature and varied experience among 
aluminum fabricators makes him a whiz at application ideas that 
help you buy profitably. And he’s backed by the aluminum source, 
according to a recent survey, that rates first for fulfilling promises 
and commitments. 


Sales Offices in Principal Cities 


FAIRMONT + WEST VIRGINIA 
FAIRMONT 3010+ CABLE ADDRESS: FARMON 


Circle 39 on Reader-Service Card for more information 
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TECHNICAL PAPERS 


Copies of these papers may be obtained by writing to 


technical society indicated. Addresses follow last item. 


COST MODELS FOR CONTROL SYSTEMS ENGINEER- 
ING: Harold Chestnut, General Electric Co., 
N. ¥ AIEE No. CP61-707; $1; to ALEE 


rhe use of cost model relationships is effective in de 


Schenectady, 
members, $0.50 
termining significant economic factors in connection 


with control systems. Long-, medium- and short-ierm 


cost models are reviewed. Development of detailed 
mathematical cost equations will depend on the par 
ticular cost figures for the specific job under considera 


tion, once the literal terms have been determined 


APPLICATIONS AND LIMITATIONS OF NEW DE- 
VELOPMENTS IN METALS JOINING PROCESSES; 
P. J. Rieppel, Battelle Institute, 
Ohio; SAE No. 160B; $1; to SAE members, $0.75 


Some of the developments in the metals-joining field 


Memorial Columbus, 


and applications and limitations of new processes. In 
the fusion welding area, processes include electro-slag 
welding, short and dip-arc welding, short-arc process, 
dip-arc process, short-arc and dip-arc process, electron 
beam welding and arc-spot welding. In the resistance 
welding area, processes include high-frequency welding, 
foil-sseam welding and magnetic-force welding. In the 
solid-state area, processes include ultrasonic welding 
friction welding, diffusion bonding and explosive weld 


ing. 


IMPACT OF RECENT DEVELOPMENTS IN HIGH- 
STRENGTH STEELS ON STRUCTURAL DESIGN AND 
FABRICATION; R. H. Marvin, The Budd Co., Space 
Atomics Sec., Philadelphia, Pa.; ASME No. 61-MD-8; $1; 
to ASME members, $0.50. 
The true measure of the usefulness of high-strength 
materials is best evaluated in a fabricated structure in 
which all characteristics of the material are integrated 
Several examples of structures designed and fabricated 
in strain-hardening and precipitation hardenable steels 
are discussed. Examples include structures designed 
principally for compressive loading and structures de 
signed primarily for tensile loading. 


OPTIMIZED SNAP III POWER GENERATOR DESIGN 
FOR SPACECRAFT; H. H. Greenfield, Lockheed Aircraft 
Corp., Missiles and Space Div., Sunnyvale, Calif.; ARS 
No. 1278-60. 
Design performance studies on the original SNAP III 
type of thermoelectric generator were made to optimize 
its use aS a power system for special spacecraft mis 
sions. It was determined that the initial available elec 
trical power can be increased by up to a factor of four 
The modification to the SNAP generator consists of 
increasing the diameter of the thermoelectric elements 
and decreasing their lengths as well as modifying the 
fuel container and hot shoes to accommodate physical- 


ly the thermoelectric element. 


A GRAPHICAL METHOD FOR FINDING THE FRE- 
QUENCY RESPONSE OF NONLINEAR CLOSED-LOOP 
SYSTEMS; A. S. McAllister, Ithaca, N. Y.; AIEE No. 61- 
710; $1; to AIEE members, $0.50 
A graphical procedure for finding the frequency re 
sponse of a large class of systems for which the describ 
ing function provides an adequate representation for 
the nonlinear elements. Attention is restricted to fre 
quency-insensitive, zero-memory nonlinear elements 
The method is direct and can be extended to cover 


systems containing more than one nonlinear element 
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4 COMPARISON OF COMPUTERS; Frank G. Curl, Jet 
Propulsion Laboratory, California Institute of Technology, 
Pasadena, Calif.; AIEE No. 61-725; $1; to AIEE members, 
$0.50 
A routine simulating the operation of an analog com 
puter was constructed for use on a digital computer 
This code, called DEPI as an abbreviation for “dif 
ferential equations pseudo-code interpreter” provides 
much of the flexibility and ease of operation associated 
with analog computer operation. A study was made in 
which speed, accuracy and flexibility of the DEPI sys 
tem were compared with those attributes in a digital 
differential analyzer, an analog computer and a digital 


computer. 


OPERATIONS RESEARCH ON DRIVER BEHAVIOR; 
Fletcher N. Platt. Ford Motor Co., Dearborn, Mich.; SAF 
No. 319B; $1; to SAE members, $0.75 

A study of driver behavior giving full consideration to 

the effects of vehicle and environment. A_ probability 
theory of driver behavior related to actual driving 
practice. The theory is based on the probability of 
situations occurring in a logical sequence. Experiments 
are under way to relate quantitative values of a driver's 
actions to subjective driver ratings, his driving experi 


ence, violation record and accident record 


NONROTATING JOURNAL BEARINGS UNDER SI- 
NUSOIDAL LOADS; R M. Phelan, Assoc. Prof. of 
Mechanical Engrg., Sibley School of Mechanical Engineer 
ing, Cornell University, Ithaca, N. Y.; ASME No. 61 
LUBS-6; $1; to ASME members, $0.50 
Results of experimental investigations of the opera 
tional characteristics of journal bearings, when carrying 
a sinusoidal load with zero angular velocity for both 
journal and bearing. Deficiencies of analytical solu 
tions are noted with respect to effects of oil film, ade 
quacy of oil supply, clearance ratio and assumed leak 
age path. Also discussed is the possibility of predicting 
the behavior of a statically loaded ordinary journal 
bearing, when subjected to an additional suddenly ap 


plied load 


SOME STRESS RUPTURE PROPERTIES OF COLUM- 
BIUM, MOLYBDENUM, TANTALUM AND _ TUNG- 
STEN METALS AND ALLOYS BETWEEN 2400-5000F; 
4. Donlevy and J. K. Y. Hum, Stauffer Metals Co.; SAI 
No. 354D; $1; to SAE members, $0.75 
How electron beam heating can be used as a heat 
source in stress rupture testing of refractory metals and 
their alloys. Temperatures from 2400F to above the 
melting points can be obtained by this mode of heat 
ing. Results obtained from a stress rupture unit were 
fairly consistent. There is good probability that the 
uniformity of the material produced by electron beam 
melting is one of the reasons for the uniformity of the 


data 


American Institute of Electrical Engineers, 33 W. 39th 
St.. New York 18, N. Y 

American Rocket Society, 500 Fifth Ave., New York 36, 
N. Y. 

The American Society of Mechanical Engineers, 29 W 
39th St., New York 18, N. Y. 

Society of Automotive Engineers, Inc., 485 Lexington Ave., 
New York 17, N. Y. 
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WAGNER Polyphase 
Resilient Mounted Motors 
in ratings through 10 horsepower 


Quiet, vibration-free performance is essential when 
motors are installed in areas where noise must be held 
to a minimum .. . in hospitals, churches, schools, office 
buildings, restaurants and similar locations where 
quiet is needed or wanted. 


Such installations have created a need for larger poly- 
phase motors that whisper while they work. Wagner 
has met this need by expanding its line of polyphase 
resilient mounted motors to include standard ratings 


through 10 hp. 


You certainly have applications that call for a smooth 
running motor, cushioned by resilient mountings. 
To make sure they're quiet, specify Wagner Poly- 


phase Resilient Mounted Motors. Only Wagner can 
provide an entire range of ratings through 10 hp. 


Constant research and development have kept Wagner 
up front in electric motor design for more than 65 
years...made the name Wagner one you can de- 
pend on in choosing electric motor drives. 


Your nearby Wagner Sales Engineer can help you 
select the right motor to meet your requirements. 
There are Wagner branch offices in 32 principal cities. 


Wadsner Electric Corporation 


6487 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 


wM60-14 


SLEEVE OR BALL BEARING 


These motors are furnished with quiet 
running steel-backed babbitt-lined 
sleeve bearings of high load carrying 
capacity. Ball bearings can be 
supplied when 

desired. 


CEILING, SIDEWALL OR 
HORIZONTAL MOUNTING 


You can mount these motors on walls or 
ceilings by rotating the cradle base 
90° or 180°. Motor stays dripproof. 


NEOPRENE 
CUSHIONING RING 
Annular mountings, of 
oil-resistant neoprene 
bonded to steel rings, 
cushion the motor in 
its cradle base to 
absorb the small 
amount of vibration 
thot remains in the 
most carefully 
balanced motor. 
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KEY SWITCHES 
Proved Best From The Start 











Clum Key Switches are precision-engineered 
for continuous dependability in starting and 
stopping of engines in your high quality 
products — automotive, tractor, and marine. 
Available with silver contacts for high cur- 
rent usage. 


Ty “A” — “Off-run-start.’ 

Aluminum die cast case, 
iridited, %4” — 20 thread. 
Has spring return from the 
Start position. A plastic lock 
Plug is used with a quad 
ring, sealing switch from 
Gust and water 


Available as “Standards” or built to your specifications. & 


WRITE TODAY .. . for complete engineering data 
and selection information contained in catalog 


Since 1912 
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| believe they 
do have a point! 
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Introducing an alligatc 
with a “‘microscopic tip” 


he Muelte.MICRO- GATOR 


INSULATORS SOLD SEPARATELY. (Standard Red and 
Black colors. White, Biue, Yellow and Green also available.) 


FREE SAMPLE 6, rcauest to tact 


Tluclle Hetil 


1584Q East 31st Street, Cleveland 14, Ohio 
Circle 42 on Reader-Service Card for more information 
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Venturi Section Gives Valve Internal 


Pilot Connection to Venturi Throat Measures Pressure Inside Container 


Lars G. 


A pressure shut-off valve, used in filling collapsible 
containers, uses a venturi section to duplicate the in- 
ternal pressure of the container being filled. Pres- 
sure at the throat of the venturi is used to actuate a 
pilot valve which at a preset pressure closes a dia- 
phragm valve to block the fuel line. 

The shut-off valve was designed to fill nonvented, 
collapsible containers used by the military in storing 


Pilot valve 


ee 


“Sa 


Soderholm, Midwest Editor 


and transporting fuel. Each container measures ap- 
proximately 4 ft in dia by 6-3/4 ft long and has a 
525-gal capacity. A single opening is used in filling 
these containers. At a pressure of about 5 psig, the 
fuel flow is automatically cut off. At this pressure 
there are about 495 gal of fuel in the container with 
the remaining space being filled with air. 


One of the problems in the design of this valve 


Recycling valves 





Diaphragm 




















Throat of venturi 

















Container 


Pressure loss 
through venturi 


“a 


Pressure loss 
~~ through fitting 


eee ie 


pressure 


Pressure loss 
through hose 














Reference 
pressure 
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PRESSURE DIAGRAM shows how pressure rise in venturi is made to equal pressure drop through container fitting. 





Bleed port 

















Pressure psig 
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480 490 500 510 
Volume gal 
Container pressure—volume relationship 
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Pressure Reference Point 


to Regulate Flow Cutoff 


was that of measuring the internal pressure of the 
container as it was being filled. An external con- 
nection would have made the unit more compli- 
cated and also more susceptible to damage. 

The solution to this problem came when it was 
found that a venturi section in the shut-off valve 
body could provide a pressure gain equal to the 
pressure loss through the fill fitting in the con- 
tainer. In this manner the pressure inside the 
container can be detected by internal porting 
from the throat of the venturi. 

The pilot valve is actuated by a set of double 
bellows with a valve plunger attached to the free 
end. As the container pressure (detected at the 
venturi) builds up, the bellows finally overcomes 
its resistance and unseats the plunger from the 
valve passage opening. This allows fluid flow in- 
to the cover behind the reinforced synthetic dia- 
phragm which forces a poppet into the main flow 
valve seat. 

Two 2-way recycling valves located in the valve 
body casting provide a means of draining the 
fluid from behind the diaphragm after the valve 
has shut off and also a means of closing the valve 
at any time. The start valve permits the fluid in 
the cover to drain through a bleed port into the 
venturi section. This removes pressure behind the 
diaphragm and allows the main valve to open 
again. The stop valve bypasses the filot valve 
and permits an immediate stop of the main fluid 
flow. 

The valve body is made of tempered aluminum 
castings and weighs about 12 lb. It can handle up 
to 100 gpm. 

The valve was designed for the Quartermaster 
Natick, 
Mass., at the Armour Research Foundation of the 


Research and Engineering Command, 


Illinois Institute of Technology, Chicago, III. 


How to hold a log for a fast, clean “shave” 


Firestone Airmount regulates 
bark peeler’s infeed and 
outfeed of logs 


Fast, clean “shaves” for heavy logs save time and 
money for pulpwood and lumber producers. The auto- 
matic de-barking machines that do this job are actu- 
ated and shock-insulated by Firestone Airmounts. 
Located at critical points in these units, Airmounts 
keep an airtight grip on all sizes of logs and serve as 
cushions for vital working parts. This kind of engineer- 
ing builds new efficiency, precision and versatility into 
machines for countless industries—including yours! 
Airmounts are low in cost, long lived and ingeniously 
simple in design. They need virtually no maintenance. 
Whatever your actuation, suspension, shock or vibra- 
tion problem, why not write us, Dept. 42-3, for a low- 
cost, long-term solution with Firestone Airmounts. 


DESIGN NEWS—AUGUST 4 1961 


cc 


Firestone Airmounts perform five impor- 
tant jobs in this bark-peeling machine 
made by Improved Machinery, Inc., 
Nashua, N.H. In fact, they maintain 
complete control of logs through the 
entire “‘shaving’’ process. 
Copyright 1961, The Firestone Tire & Rubber Company 


INDUSTRIAL PRODUCTS COMPANY 


Noblesville, Indiana « AIRMOUNT® FOR INDUSTRY 





How to put 50% more accuracy into 


a pressure switch at 25% lower price 





mon cabinets. 





D1S (single setting) and D2S (dual control) 
stripped pressure switch. For use in com- 








The accepted standard of accuracy in pressure switches is + 1%. The new Barksdale 
diaphragm pressure switches are guaranteed for + % % set and re-set accuracy 
(+0.2% if required). This instrument accuracy, unique proof (test) pressure char- 
acteristics, and remarkably easy servicing are accomplished by the use of a “basic 
unit” diaphragm assembly to which components are attached as required. The erector 
set principle permits production economies that are reflected in substantially lower 


prices. The entire concept of Barksdale pressure switches is the result of desired | 


specification improvements as suggested by representatives of varied industries who 
were consulted before designing was begun. 


The versatile basic unit 

A leakproof, welded-metal sensing ele- 
ment (No. 2 in the photograph above) 
is surrounded by a heavy protective cap- 
sule (Nos. 1 and 3) which is independent 
of the sensing and switching elements. 
The hex of the pressure connection fits 
into a hex opening in the base of the cap- 
sule, preventing damage to the dia- 
phragm should the unit be twisted during 
installation or removal. The standard 
pressure connection is 4” npt female 
pipe fitting; 2” npt fitting is available 
when specified. The latter was requested 
by the petroleum industry to facilitate 
removal of paraffin accumulation and to 
permit attachment of switches directly 
to 2” pipe. 

Diaphragms easily removable 
Diaphragms may be removed without 
disturbing switch wiring, thus making it 
possible to change diaphragms to accom- 
modate varying pressure requirements or 
to substitute diaphragms of different 
metals as fluid characteristics may de- 
mand. This feature cuts inventory costs 
for original equipment manufacturers 
because they need stock only diaphragms 
to meet their various pressure require- 
ments rather than to stock complete 
switches in every category. It is impor- 
tant, also, to the petroleum industry 
because only diaphragms (not entire 
switches) need be carried by personnel 
doing field service. 


- Proof (test) pressures to 300 psi 

The upper and lower sections of the dia- 
phragm capsule are molded to fit the 
sensing element exactly. The top section 
prevents the diaphragm from stretching 
beyond normal curvature when surges 
above system pressure are encountered, 
and there is no possibility of metal dis- 
tortion that would affect switch accuracy. 
In the low settings the new Barksdale 


pressure switches will actuate at 0.1” 
mercury with proof (test) pressure to 10 
psi. In higher ranges they will go up to 
300 psi proof (test) pressure at settings 
to 150 psi. 


Stripped switch (single and dual control) 


Addition of a switching element (No. 4 
above) to the basic diaphragm unit 
makes a stripped switch for use in a com- 
mon cabinet with other electrical devices. 
Original equipment manufacturers need 
not pay for unneeded housings. Ex- 
tremely fine adjustment is possible be- 
cause the adjusting screws have 64 
threads to the inch. Adjustment may be 
made with a screwdriver or a wrench. 


Housings added to suit 
Addition of a sealed housing (standard, 


terminal block, or explosion proof) to a | 


stripped switch completes a pressure 
switch that can be ordered “tailor made” 
for any desired application. In the stand- 
ard housing, free wire leads are through 
a %” nps conduit conductor. Wires are 
held firmly in place by a special tension 
clip that prevents disturbing the switch 
adjustment through careless wire han- 
dling. Terminal block housings are avail- 
able for wiring convenience. Pottable 
electric outlets and external adjustment 
on explosion proof housings were sug- 
gested by the petroleum industry. Serv- 
icing instructions on all Barksdale switch 
housing are on the inside of a tamper 
proof cover to allow for painting of units. 


Ask for new catalog 


New Barksdale diaphragm pressure 
switches offer you something new in 
accuracy, proof (test) pressure, and 
economy. The just-printed catalog tells 
the complete story. Ask your Barksdale 
representative or write to Barksdale 
Valves, 5125 Alcoa Avenue, Los Angeles 
58, California, 


stripped 
switch 


Ae 


DIT (single setting) pressure switch with in- 
tegral terminal block, Weatherproof housing. 








stripped 


D1H (single setting) and D2H (dual control) 
pressure switch with standard housing. 
Weatherproof. 











stripped 
switch 


D1X (single setting) and D2X (dual controf) 
explosion proof pressure switch. Pottable 
electric outlets. External adjustment. 
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Frangible Nuts Improve Stage 


FRANGIBLE NUT parts at stress concentration grooves. 
Either or both burst charges may fracture nut. 





17 


7 *‘DUAL TRAIN’ SYSTEM 


14 
13 
12 


System failures per 10,000 trials 





on NWRUGON DDO 





0.996 0.997 0.998 0.999 1.000 
Explosive component reliability 


0.995 





CONVENTIONAL 
“DUALIGNITION”™ SYSTEM 


System failures per 10,000 trials 











"0.995 0.996 0.997 0.998 0.999 1.000 
Explosive components reliability 

CURVES show difference in reliability between dual train 

system and conventional dual ignition system for separa- 

tion system failure rates versus explosive component relia- 

bility. Dual train system approaches 0.999 reliability fac- 

tor for eight-bolt system. 


1961 








Separation System Reliability 
Edward W. Schrader, Western Editor 


Dual train in place of dual ignition and frangi- 
ble nuts in place of frangible bolts increase relia- 
bility of a missile stage separation system. In this 
design, the nuts part on bursting of charge in- 
stead of the bolts. 

The frangible nut has stress concentration 
notches or grooves in two places, 180 deg apart. 
Either of the dual explosive leads that fire the 
burst charges in each nut is capable of fractur- 
ing the nut to effect disengagement and stage 
separation of the missile. 

The frangible nut approach is particularly 
applicable where the separation does not in- 
volve shear between the two stages. In the par- 
ticular missile application, separation is axially 
in line with the bolts. 

The frangible nut and dual train stage separa- 
tion system™is a design development of Special 
Devices, Inc., Newhall, Calif. 


Frangible nuts 


+ 
Dual eae ratte \ 


firing circuits 


“DUAL TRAIN” a 
STAGE SEPARATION SYSTEM 


Typical reliability 0.999+ 


a 


firing circuits 


Dual bridge wires in each bolt, 
but single electrical connector 
J 


Frangible bolts, hollow 
center, oversize OD 


Single burst charge 


“DUAL IGNITION” 
STAGE SEPARATION SYSTEM 
Typical reliability 0.99- 


DIAGRAMS depict differences between dual train and 
conventional dual ignition systems. Dual train system 
adapts naturally to “out-of-line” explosive safety. Dual 
ignition system is incompatible with “out-of-line” explosive 


safety. 
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Optical Index Head Positions Sine Bar in Involute Checker 


DETROIT, MICH.—An integral optical dividing 
head is incorporated into a line of involute profile 
checkers. The dividing head positions a sine bar 
controlling the development of the involute form. 
The sine bar angular setting establishes the proper 
ratio between the single master roll disc and the 
base diameter of the gear being checked. This per- 
mits the one master roll to be used to generate the 
involute for any smaller-diameter-part base circle. 

The use of the dividing head eliminates the re- 
quirement for gage blocks and removes the element 
of operator “feel” in setting the sine bar. The bar 
may be readily set to within 0.001 deg. Checking 
accuracy is repetitive to within 0.0001 inch. The 
instrument can check the profile of both spur and 
helical gear teeth. It also can be used with attach- 
ments to check tooth spacing. Rapid checking for 
consistency of form on successive teeth is possible 
since such checks can be made on any point of the 
contour. The instrument can be used on coarse 


MASTER INVOLUTE is used in check-out of machines and 
is available accessory for routine check of accuracy of instru- 
ment in continuous use. 
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Tenth indicator or 
chart recorder 
pick-up 


Sensing probe 





Generator involute 








Base diameter 
of inspection 
sample 


L— Indicator table 


\° ages 
ae 








Master roll 





Friction contact 


Arm 


Clamp 





—_ 





Sine bar table ———__L. 





Sine ill 











Degrees stvsititea in, TO 


' 
FILAR MICROSCOPE is used to set divided index plate and 
integral sine bar. Hand wheel and lead screw adjustment is 
provided to position indicator probe to suit height and di- 
ameter of part being inspected and angular setting of sine 
bar. Scale on sine bar table or pick-up on work spindle per- 
mits reading or recording degrees of rotation of part. Direct 
reading from graduated scale and dial indicator shows error 
in form. Accessory strip-chart recorder can provide permanent 
checking record. 


and fine diametral pitch gears. Special adapters 
are available for finer teeth and for internal gears. 
The “Sine-Line” Involute checker is a product 

development of the Michigan Tool Co. 
E. j. S. 


SINE BAR relative motion of two slide 
tables moving horizontally at right 
angles. Rotation of work spindle on 
master roll disc causes sine bar table 
to move by friction contact with at- 
tached tangential arm. Sine bar, con- 
trolling motion of indicator slide, is 
set at angle so that slide moves dis- 
tance equal to | /360 of part base circle 
circumference per degree of part rota- 
tion. Sensing probe, set opposite rota- 
tional center of part to travel in path 
tangent to part base circle, generates 
involute of part base circle as part is ro- 
tated. Variation sensed by inspection 
probe between profile on part and gen- 
erated true involute form is read as in- 
volute error. 
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Circular Grip Wrench 


Eliminates Fitting Distortion 


DETROIT, MICH.—A driving tool with a “cir- 
cular” grip contacts the hex of a fastener or tube 
fitting on the flats instead of on the corners. 
It exerts equal torque at all points of contact 
and does not distort the hex or fitting. 

Because the distortion of a fitting extends 
down into the threaded portion it is noted that 
the torque required for any given thread en- 
gagement of the fitting is substantially lower 
with the circular grip tool. Leaks in tube fit- 
tings resulting from distortion or faulty torque 
readings are avoided. 

The circular grip “Cam Loc” wrench in ratchet 
and solid types is manufactured by the TKF Co. 


E. J. S. 


ROLLER CAM ACTION is shown by wrench fitted with 
special transparent retaining plate. Circular grip is ob- 
tained by automatic change of radius of roller contact 
until all rollers bear with equal pressure at all points of 
contact. Automatic positioning provides sufficient adjust- 
ment to grip fitting previously distorted by other wrenches. 
Solid tool has simulated roller cam-type jaw form. Grip- 
ping is on flats of the hex as with roller cam tool. Pos- 
itive relief at “points” prevents contact at corners. 








CIRCULAR GRIP TOOLS are made in roller ratchet and 
solid jaw-types. Ratchet wrench has 10 roller cams in 
machined slois backed up with stainless-steel springs hold- 
ing rollers in pull position and snapping them back during 
ratchet action. Rollers rotate approximately 180 deg in 
dimples in retaining face plates. Solid tool is made in open 
end and full box pattern. 


| 


| 


WHEN YOU NEED SPECIALS If your product calls for special bearings or hardened 
and ground precision parts, Aetna’s many years of specialization in these areas can save 
you money. In fact, many times, original equipment manufacturers find their problems 
have already been studied and resolved by Aetna’s engineers and that tooling is avail- 
able. For other special units, Aetna can step in at any point— from research through 
design, testing, or production, to help solve your specific problem. Ask your Aetna 


| representative —listed in your classified telephone directory—for detailed information 


| 


on our design and production facilities, and outline your anti-friction or parts needs 
for our study, consideration, and recommendations. 





AETNA BALL and ROLLER BEARING COMPANY [| 4600 SCHUBERT AVE. 
DIVISION OF PARKERSBURG-AETNA CORPORATION CHICAGO 33, ILL. 


ANTI-FRICTION SUPPLIERS TO LEADING ORIGINAL EQUIPMENT MANUFACTURERS SINCE 1916 
Circle 45 on Reader-Service Card for more information 
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PACKAGING 
ECONOMICS 
PACKAGING 
FOR INNERSPACE 


INTERCONNECTIONS 
IN PACKAGING | 


SECOND INTERNATIONAL 





ELECTRONIC CIRCUIT 


PACKAGING SYMPOSIUM 


Sponsored by University of Colorado in cooperation with Electrical Design News 


AUGUST 16-17-18, 1961 « BOULDER, COLORADO 
PARTIAL AGENDA 


Thermal Packaging for Transient Operation Automatic Packaging of Miniaturized Circuits 
..- General Electric Co. ...1.B.M. Corp. 














Electronic Packaging for 5000 g Survival 


Packaging o i t t k 
. .. California Institute of Tech. eckaging of Semiconductor Networks 


... Texas Instruments, Inc. 
Micro-Miniaturized Electronic Packages A™ 
... Lockheed Aircraft Corp. * 


Materials for Electronic Packaging PACKAGING 
.. . Bendix Corp. SYMPOSIUM 
Packaging for Appearance Miniaturized Positioners for 
... Convair (Astronautics) Div. Modular Packaging 


_ General Dynamics Corp. AUGUST ... Radio Corp. of America 


16-17-18 NIVER 


Heat Sinks and Encapsulants for 
Volumetric Packaging 
...American Bosch Arma Corp. 


1961 


REGISTRATION IS LIMITED 


The symposium will be limited to 500 registrants, accepted in the order received. 
Last year’s symposium was substantially oversubscribed, and early registration for 
this year’s program is advised. Registrations will not be accepted after August 10, 
1961... refunds will be made in full for cancellations received prior to this date. 
FOR PROGRAM AND REGISTRATION DATA, CIRCLE READER SERVICE NUMBER 566 
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© A NEW GEAR PUMP uses oil pressure to ex- 
ert highly concentrated radial forces on the 
bearings. This compensates the bearing loads 
and the resulting deflection. Friction losses and 
leakage caused by displacement of gears away 
from their true axes are reduced greatly. 

Output oil under high pressure is directed 
through the bearing shells to piston-like, round 
bearing pads which are pushed against the 
housing. Pads are located so that contact forces 
between shell and housing oppose radial forces 
on the gear. 

Since gears are not displaced from their ideal 
positions, clearance can be kept very small. Vol- 
umetric efficiency is high (98 percent at 150 
atmospheres). Fewer teeth are needed to seal the 
high-pressure oil space from the intake side, re- 
sulting in a smaller effective cross-section of the 
high-pressure oil space. 

The pump is a development of Robert Bosch 
GmbH, Stuttgart, Germany. 


High-pressure 


Pressure 


pod 


Compensating force 


CROSS-SECTION of floating bearing shell shows pres- 
sure oil passages to three pads. Slots in bearing shell pre- 
vent distortion of bearing axes through locally acting 
forces. 


Low~pressure oi! 4 High—pressure oil 


Protected cross-section 


Gear width of high—pressure 
oil space 


REDUCED CLEARANCE requires fewer teeth to seal 
high-pressure oil space. Remaining spaces between teeth 
are kept at low pressure by relief groove. Total cross-sec- 
tion of high-pressure space and bearing load is small. 
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Radial pressure pads have requirements for 
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The extreme flame resistance and rapid flame- 


pany, 12270 Nebraska Ave., Los Angeles 


25, California >... ic) “ep: : : 
= FS-80...a Diallyl Meta-Pthalate Fairfield has furnished us with bevel and spur 


Py 
TO ote d noms coeuies Raaaien i gears for many years and we are highly satisfied 
retaining. excellent meldability, Ap with their product,” states one of America’s best 


retaining excellent moldability. Ap- known makers of shovels, cranes, and draglines 


out preperties of durable, easy to mold Diall 

| } FS-80 have found such strong acceptance that 

\ \ three additional Diall compounds with these 

capabilities are now offered out o) stock. 

Py Volume and surface electrical r’ .istivity 

are retained. Each is qualif zd under 

a ! ) e- MIL-M-14F Your letter written today will 
return full details. Mesa Plastics Com- 


° ee eat maha cae con- in referring to the above picture. Each gear 
Q l @ FS-10...a Dially! Meta-Pthalate (see arrows) is precison produced to match this 
I [ . filled with short glass fibers, is builder’s specifications for plus value quality. 
io supplied in granular form for a ‘ . : 
oa in both _ Making gears to meet exacting specifications 
standard and auto- is our business. The special or unusual require- 
(° OM OuUnN S matic presses. It is ments you have for design, size, finish, tolerances, 
sepa hod materials, and heat treatment are often “stand- 
° ° requiring strong resistivity and mechanical strength ard” at FAIRFIELD. Here, every facility needed 
= FS-60...a Diallyl Ortho-Pthalate, asbestos filled is available for production of fine gears EFFI- 
Ol | } and in granular form, for economy where high flame CIENTLY, ECONOMICALLY. LARGE or 
and heat resistance are needed but the requirement SMALL, your inquiry will receive prompt atten- 


does not include mechanical strength under heavy . 
loads or stresses tion. CALL or WRITE. 


- m= 50-52... a Diallyl 
i la FS-80 Ortho-Pthalate, Dacron® 3 FAIRFIELD MANUFACTURING CO., INC. 
filled for high impact : t 


strength, is specified 2337 South Concord Road e@ Lafayette, Indiana 
where plastic parts are subject to frequent abuse. Typical applications TELEPHONE: SHerwood 2-7353 


include umbilical connectors, mounting plates and protective covers. » 
er » ; 
> 
Gears and Differentials Made to Order for: 


Circle 46 on Reader-Service Card for more information Circle 47 on Reader-Service Card for more information 
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DISCONNECTS # 


AIR GASES FLUIDS 


» for fast, easy connecting and dis- 
connecting of AIR — GAS and 
FLUID LINES for industrial and 
aircraft uses. 
PUSHOMATIC one-hand operation 
simplifies plugging in pneumatic 
tools and equipment. Connect or 
disconnect instantly. 
Automatic locking action forms a 
positive leak-proof connection, pre- 
vents loss of media. Large flow 
chambers assure maximum fiow— 
Buna N seals. 
SERIES “A” — small — compact — 
automatic one-hand operation — 
positive sealing. 4 end types—\e”’ 
through 3%4’’ NPT. Connected work- 
ing pressures to 6000 PSI. 
SERIES “D”—INTERCHANGEABLE 
with popular makes. Automatic 
leak-proof locking action. Meets 
Military Specs MIL-C-4109A. 
SERIES “E”—straight-through type 
permits full unrestricted flow. Ideal 
for fast transfer of media. %4” 
through 3’. Connected working 
pressures to 4500 PSI. 
SERIES “G”"—dowble shut-off stops 
the flow from both ends when dis- 
connected. Automatic one-hand 
operation. Ball bearing construc- 
tion. Maximum fiow. 
ALL DISCONNECTS shipped from 
stock. 
SPECIAL DISCONNECTS made up 
to your particular requirements. 
Send for BULLETIN 1475, which 
lists types, sizes, applications, and 


SERIES “A” 


SERIES “D” onmentenl 


| 








engineering data. 


PERFECTING SERVICE CO. 


332 Atando Av Charlotte 6, N.C 





Circle 48 on Reader-Service Card for more information 





WANT BETTER MOTORS 
FOR YOUR PRODUCTS? 








1/35 to 1/10 hp. 


Then switch to Carter 


Interchangeable with competitive types. Exclusive performance 
features include longer brush life, instrument quality ball bearings 
in steel sleeved housings, highest quality die-cast construction. 





6 to 220v. Series Models . . 
6 to 115v. DC Shunt Models 


As your specialty motor source, there 
are no restrictions on modifications, no 
long delivery, no minimum orders . . . 
just friendly, personal attention to your 
requirements. 


Carter also offers 
a line 

miniature Motors 

and gearmotors : <7 

1/1000 to 1/10 hp. WRITE for prices, specifications, 
OEM discounts. 


Use letterhead for special attention. 


Carter Motor Company 


2795 W. George Street + Phone JU 8-7700 + Chicago 18, Illinois 
large Enough to Serve You, Small Enough to Want to 
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IDEAS IN THE NEWS 


¢ MOLDED BISKETS apply braking action to 
a floating disc in caliper-type hydraulic spot 
brakes on karts. For racing service, Johns-Man- 
ville molded friction material Type 140 is used. 
For conventional driving, Type 145 is used. Both 
materials are molded with integral brass _par- 
ticles. Type 140 is designed for higher tempera- 
ture applications than Type 145. 

The disc brake is located on the rear axle. It 
is engineered with an 8:1 mechanical advantage 
applied from either a top or bottom lever action. 
The hydraulically operated caliper brake works 
on a ground disc, which is full-floating on the 
live shaft with a 1/4-inch keyway. This gives 
positive engagement to the two opposing brake 
biskets. 

Dynanometer tests have shown that a_ stock 
McCulloch MC-10 engine running at 5000 to 7000 
rpm cranks out 12.5 lb-ft of torque. Many karts 
carry two of these power plants, working through 
an 8.4:1 gear ratio to produce 210 lb-ft torque to 
the rear axle. 

One track test, on the 100-mile Tecate Gran 
Premio, showed only 0.006 inch of wear on the 
biskets. Following the race, the kart was run for 
8 miles at high speed with the brakes dragging. 
At this point the 8-inch brake disc was red hot. 
Successive panic stops were then made to prove 
that there was no loss in braking efficiency. The 
karts are capable of 60 to 70 mph in the 100- 
mile race. 

The caliper-type spot brake is a design de- 
velopment of Palmini Engineering Corp., South 
San Gabriel, Calif. 

E. W. S&S. 


BRAKE mounted on typical kart which uses racing-type 
slick tire and tapered wheel hub. 


1%” MOTORS & GEARMOTORS 


1000 INCH POUNDS TORQUE 


Choose the exact speed-torque combination you need—up to 
1000 inch-pounds (500 inch-pounds continuous). Globe’s 142” 
pm d.c. motors alone or with planetary gearing, governor or 
brake give you 1/30 hp. continuous duty. With Globe 142” 
motors you don’t need to shop for a speed reducer—just name 
your speed and our application engineer will recommend the 
ratio (22 standard ratios) and armature winding (21 standard 
windings). Motors are for use with 4 to 115 v.d.c. Write for 
Bulletin BG. Globe Industries, Inc., 1784 Stanley Avenue, 
Dayton 4, Ohio. 


GLOBE 
INDUSTRIES, 
INC. 


GLOBE 
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Thinking 
small 
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Low cCosT 


*® MINA eorines 


stimulate 
industrial and commercial 
miniaturization programs 

eliminate 


both economic and technical 
barriers to using miniature 
ball bearings in a wide 
variety of products. 




















“MINA cesrine is ne 


trade name for low cost 
ABEC-3 miniature ball 
bearings manufactured in U.S.A. by 


MINA 


A OIviSiton OF MPB inc. 





KEENE, NEW HAMPSHIRE, U.S.A. 
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Brake biskets 





























Piston retainer 








Master cylinder 
piston 











Piston 
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CALIPER-TYPE HYDRAULIC BRAKE operates on 
heavy-duty hydraulic brake fluid. When plunger shaft is 
pushed in, piston moves fluid from reservoir into main 
cylinder. Fluid then forces master cylinder piston and 
movable brake bisket out until they make contact with 
floating brake disc, which rotates between two brake bis- 
kets. When actuating lever is released, master cylinder 
spring forces master cylinder back, releasing force on brake 
bisket and disc. Master cylinder then returns to its orig- 
inal position against adjuster nut and bolt, located in 
piston retainer. 


1? 61 


Pe 
ys 


AS 


Designers can now re-consider the 
use of bevel gears—due to the latest 
Gleason coniflex system of bevel 
ear proportions which we em- 
ploy—to minimize gear mount- 
ing problems and for less 
trouble after assembly. Costs 
are less by this method, better 
finishes and smoother gear 
operations are a result, and 
because bevel gears are so 
efficient, they can now be used 
more extensively than ever 
before. 


We can make bevel gears up to 

3” in diameter with up to 16 di- 

ametral pitch for such products 

as instruments, power tools, dif- 
ferentials, appliances, and fish- 
ing reels. Process bevel gears are 
precision engineered, deliveries 
are prompt. 


Send blue prints or specs for prompt estimates to the 
specialists in the Fine Pitch Field. 


V2 process GEAR company 
3311 W. Newport, Chicago 18, Illinois 


Circle 53 on Reader-Service Card for more information 





SOLVE 


BEND RADII 
& TORSION «¢ 

FATIGUE | 
PROBLEMS gue? 


SEND FOR THIS INFORMATIVE CATALOG TODAY. OVER 
2,000 DIFFERENT TYPES, STYLES & SIZES AVAILABLE 


USE HKSAR sive JOINTS! 


When moving parts cause tight bend or torque on 
hose lines or when design dictates the use of metal 
lines, Chiksan Swivel Joints can provide the ready 
solution. Full 360° rotation, infinite service life, 
and high safety factor enable Chiksan Joints to 
literally pay for themselves after short periods of use. 


LHIKSAN COMPANY? owes. crv. 
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... for water-cooled 
or steam-heated 
rolls... 


ms 


Type SB illustrated is completely 
self-supporting. For fully engi- 
neering data write for Bulletin 
S-3002. 


Rotary Pressure 
JOINTS 


Johnson started the whole idea . . . is far ahead in know-how, avail- 
able types and sizes. Johnson Joints are completely packless, need 
no lubrication or adjustment. Used on dryer rolls, mills, waxers, 
calenders, siashers, printing presses, etc.—handling steam, water, 
hot heat transfer oils, Dowtherm, Mansanto Aroclors, etc. Actually 
serving under pressures as high as 2400 psi. Sizes up to 8”. 


q* THE JOHNSON CORPORATION 
‘ @ 831 Wood St., Three Rivers, Michigan 
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Quality... miniature & sub-miniature 
Hermetically Sealed 
long life 


Insulated and grounded 
models 


Close differential — 


é 
cutaway photos 
actual size 
‘ 
; @ Sizes 3/16” & 1/4” dia. 
Tin plated brass cases 
a @ Adjustable from -65°C 
f to 150° C—Specials to 
— ° 
235°C max. 
/ Special mounting bracket 
to customer specs. 
WIDE VARIETY TO MEET MILITARY 
and INDUSTRIAL APPLICATIONS 
Illustrated here are the results of 25 years experience in 
the thermal control field. All Chatham Thermostats have a 
patented positive contact wiping action for longer life. 
Write or phone for technical bulletin 


CHATHAM CONTROLS orp. 


136 River Road, Chatham, N. J., CRestview 3-7300 
Circle 56 on Reader-Service Card for more information 
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IDEAS IN THE NEWS 
e INTERMITTENT ACTION IMPROVES 


accuracy of a precision electrical programme 
by insuring positive switching at precise time 
intervals. A synchronous motor, operating con 
tinuously, drives a timing disc through the in- 
termittent mechanism, so that the disc revolves 
3 deg in a step. 

Tabs, placed at selected positions on the periph 
ery of the timing disc, tilt a mercury switch 
when passing. This occurs during the stepping 
movement of the disc so that the mercury switch 
quickly initiates a secondary switching operation 


and then returns to rest. 


Ihe secondary switching starts a second mo 


tor which is latched ‘‘on’’ until turned off by its 
own integral timing disc. This motor drives a 
shaft having 10 more timing discs, each of which 
operates a limit switch. The main timing dis« 
initiates a secondary system which controls the 


10 output lines of the programmer. 


The main timing disc completes one revolu- 
tion in periods ranging from 10 minutes to 24 
hours depending upon its gearing. This interval 
is divided into 120 equal parts by the slots for 
the switching tabs on the periphery of the tim- 
ing disc. The programmer was designed and is 
manufactured by Alkan & Sinay Co., Paris, 
France. 


G. B. B. 


Timing tab 


Return spring 


GIILEELE 
STTFTEE 


4 
Z; 


Worm screw 


Sliding shaft 


Timing disc (120 slots) 


Motor 


INTERMITTENT ACTION is generated by continuously 
rotating worm gear on sliding shaft. As gear rotates, roller 
turns around helix platform, raising gear at same rate as 
thread pitch so that timing disc does not move. When 
roller passes over step, it drops quickly, drawing worm 
gear down under return spring pressure. This action steps 
timing disc 3 deg. 





HOW ? 


A Speed Switch Works m@ 


Three industrious little elements doing the work of 6 is the answer. 
Ask for Speed Sensitive Switch Bulletin 604. 








SYNCHRO-START PRODUCTS 


8151 NORTH RIDGEWAY AVENUE SKOKIE, ILLINO'IS 
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SILVER PLATING 





EASILY APPLIED 
Cool-Amp can be applied on the job. The only equipment 
needed is a clean rag, a wire brush and some water. Cool- 
Amp contains no cyanide and can be used in underground 
vaults, substations and hard to get at places by several 
persons at the same time. 


REDUCES RESISTANCE 
Cool-Amp Powder deposits a genuine coat of silver that 
will not peel off. It prevents oxidation, minimizes over- 
heating, thereby reducing maintenance. Provides cool 
maximum conductivity for all copper, brass or bronze cur- 
rent-carrying connections. 

FREE SAMPLE— Write today for informative folder and free 
sample of Cool-Amp. One pound will silver plate approxi- 
mately 6,000 square inches. $13.50 per pound— Shipped 
prepaid. 


Dept. DN, 8603 S. W. 17th Avenue, Portland 19, Oregon 
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Output shaft 


DIFFERENTIAL 


Step switch NC 


INVESTIGATE! [oo 





Differential assemblies precision crafted by Specon for drives and 
transmissions are available as gear boxes alone. These task- 
DPST switch proven assemblies offer the built-in advantages of Specon units: 
extreme accuracy, low maintenance, rugged, space saving con- 
struction. Seven basic models are rated from 1 hp. to 75 hp. 
Specials and units for higher power can be supplied. The Specon 
units are particularly well suited for such applications as phase 
and register control, speed control, torque dividing, overriding, 


cycling and balancing operations. 
CARBU RETION SYSTEMS | For full information on Specon gear boxes, drives and 
- Easiest to Install ti transmissions, write to: 
Meetings 


¢ Most Compact in | STRATOS * 


the Industr 
t y VEHICLE MEFI A DIVISION OF FAIRCHILD ENGINE AND AIRPLANE CORPORATION 
industrial Products Branch, Route 109, West Babylon, L. I., New York 











Milwaukee, Wis. | “HEAVY-DUTY” 
¢ Offer Many Exclusive Sept. 11-14 ING AND DISPLAY, Society of Auto 

Advantages |motive Engineers, Milwaukee Audi 
torium. Circle 60 on Reader-Service Card for more information 





Los Angeles, Calif. | FALL INSTRUMENT-AUTOMA 
For instance, the Beam Model 60 | Sept. 11-15 TION CONFERENCE AND EX 
ee ee ony Sa in HIBIT, Instrument Society of Amer 
lameter, icK and weighs oz. vo > i on: 
It handles all engines up to 60 hp. ica, Memorial Sports Arena. 


Detroit, Mich. INSTITUTE IN EXPERIMENTAL 
Sept. 11-22 STRESS ANALYSIS, Wayne State 
University. 


Indianapolis, Ind. | REGIONAL TECHNICAL CON : OFF COIL 

Sept. 12 FERENCE, Seciety of Plastics En " 

gineers, Severin Hotel. . Place 
ON PART 


Chicago, TL ANNUAL MEETING, Standards En 


The Beam ‘“‘Water-Runner”’ installation Sept. 18-20 gineers Society, Hotel Sherman 
system saves time, cost and space. 


3 
Beam has the most extensive line of Utica, N. Y. SEVENTH NATIONAL COMMUNI 
complete, ready-to-install carburetion | oy. 2-4 CATIONS SYMPOSIUM, Institute of 
systems in the Industry. 


Radio Engineers. 


CONVERT WITH BEAM washers > = 
y ~ 


Write today for complete details and ‘ 
specifications for your equipment. Washington, D. C.| XIIIth INTERNATIONAL ASTRO A No : 
Oct. 2-7 NAUTICAL CONGRESS, American é dqewo [T die ch a 
THERE'S A BEAM Rocket Society. fe ¢ erges uy 
FROM WIRE STOCK No blanking j if 


OFFICE NEAR YOU Ria / 
Ann Arbor, Mich. |SEVENTH ANNUAL U. S. ARMY No lead time needed for dies \\ scrap losses / / 
Oct. 3-6 HUMAN FACTORS ENGINEER OF exact sip. / 


BEAM PRODUCTS MFG. CO. . ING CONFERENCE, Army Research Use with induction, gat-cir, 


CALIFORNIA : furnace, or other heating methods. 
Factory: 3040 Rosslyn St., Dept. 600-4, Office, Office of the Chief of Re Available in EASY FLO and 
Export Division: § gis Los Angeles 13 search and Development, Institute of SILFOS — Copper, Bronze, and 
SALES OFFICES AND/OR WAREHOUSES Science and Technology, University — alloys. so 4” LD. wi 
NEW YORK 96-10 Linden Bivd., of Michigan. 1ameters up to -U., wire 
Ozone Park 16, Queens thicknesses from .010 upward. 
FLORIDA 2500 N.E. 48th St., Pompano Beach 
TENNESSEE 2020 Airways Bivd., Memphis 4 | santa Catalina ANNUAL MEETING, American So 


ILLINOIS 1414 S. Michigan Ave., Chicago 5 ; 
. Island, Calif. ciety of Industrial Designers, St LUCAS-MILHAU PT Engineenng Ca. 


_— Oct. 5-8 Catherine Hotel. 5054 South Lake Drive, Cudahy, Wisconsin 
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ROTARY Touves 


BARCO is HEADQUARTERS for Rotary Joints! 

Types ... Sizes . .. Styles for every purpose: 

Type C—Top pérformer | in industry for dryers, dry cans, rolls, 
and drums. Threaded ends, 4” to 3”. Syphon or single 
flow. Steam, water, oil, air, gas, or chemicals. Also TypeCR 
for rotating syphon. 

Type CF—Fianged end connection for easy installation. 114 
2”, 2144", 3”. 200-225 psi. 

Series 300— Large size, ~ to 2144” x 214”, 300 psi jcints for 
circulating liquids. To 600° F. 

Type CC— New heavy duty rotary joint for handling shock 
loads on calender rolls. 

Types D - E—High speed, ball bearing 4” rotary joints for 
hydraulic fluids, coolants, and compressed air on spindles, 
drills, and clutches. 


Orie Send for latest catalogs. BARCO MANUFACTURING CO. 
519 J Hough Street . Barrington, Winois 
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AMPCO.,. ONE-SOURCE SERVICE FROM RAW 


MATERIAL TO FINISHED PRODUCT 


You're the 


Ose 





when you 
design with 
Ampco Alloys 


You’re not limited 
to a single copper- 
base alloy ora 
single form... 


Your design behaves the way 
you want it to, after it 
takes shape in one of more 
than 100 Ampco alloys. 

You see, Ampco has a 
tailor-made alloy to meet 
your requirements — one oe resists 
wear, corrosion, impact, fatigu 

Moreover, AMPCO alloys can ‘be produced by 
centrifugal-, sand-, and precision-casting, shell- 
molding, extrusion, and forging processes. It is also 
available as sheet and plate. Your Ampco field 
engineer can make unbiased recommendations to 
meet your production requirements. Call him in. 
Write for Bulletin 60. D-S5A 


AMPCO METAL, INC. Dept. 44H, Milwaukee 1, Wis 


AM PCO West Coast Division: Huntington Park, California 


Southwest Division: Garland (Dallas County), Texas 
Circle 63 on Reader-Service Card for more information 
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INDEX OF' 
NEW PRODUCTS 
AND LITERATURE 


NEW PRODUCTS 


MECHANICAL 

Fasteners, nylon ‘‘steel-core”’ 
Fasteners, shakeproof mounting 
Gearmotors, fhp 


Inserts, miniature threaded (samples) . . 


Solenoids, rotary 


ELECTRICAL 
Heating elements, 
Sensors, solar 


MATERIALS 
Adhesives, flexible 
Plastics, electrical conductive 


EQUIPMENT 

Cable carriers, telescoping 
Calculators, antenna 
Drawing tables, metal 
Engineering kits, production 
Filtration kits, fluid 

Program kits, prototype 
Soldering irons 


NEW LITERATURE 


MECHANICAL 
Couplings, cushion 
Holders, component 
Motors, pump 
Valves, solenoid 


ELECTRICAL 
Breakers, circuit 
Lighting, emergency 
Solenoids, rotary 
Switches, pushbuttons 


MATERIALS 
Plastics 
Products, cemented carbide 


EQUIPMENT 
Wrenches, open-end 


DESIGN AIDS 

Charts, adjustable V-belt 
Failures, pot 

Guides, time 

India, economic development 
Inflators, tire 

Maintenance and repair parts 
Re-entry and recovery 
Selectors, circuit breaker 
Standards, microminiature taps 





Rivnuts’ provide vibration-resistant fastening 


B.F.Goodrich RIVNUTS are used throughout mobile 
equipment which is subject to continual vibration and 
shock. Rrvnuts can’t shake loose; provide strong nut- 
plates even in thin-gage metal. For your fastening prob- 
lems investigate RivNuTs — the first one-piece blind 
rivets with internal threads. 

For Rivnut Data Book write Dept. DN-8, B. F. Goodrich 


| Aviation Products, a division of The B.F.Goodrich Company, 


Akron, Ohio. 


B.EGoodrich 
aie Rivnuts 
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FLEX-TUBE 
Series 25 


THE 


MANOMETER 


THAT 


© COSTS HALF as much 
@ Is only HALF as BIG 
@ 1S ACCURATE to 3% 
© Does 4 NEEDED JOBS 


and is practically indestructible! 


Only 7%” wide, 5%” high and 13g” deep. Hous- 
ing and tube of tough Tenite II plastic. 
Logarithmic indicating tube for accurate and 
easy reading. Two ranges: 0-3” and 0-7”. 
Gages (1) static pressure, (2) draft, (3) filter 
resistance and (4) velocity from 0-7000 fpm. 
(with pitot tube). 


A complete “‘package.”’ Unit includes all neces- 
sary connector tubing and fittings, mounting 
screws, fluid, instructions. 


Write for informative catalog page 


FLW. DWYER MFG. CO. 


P. O. Box 373-D MICHIGAN CITY, INDIANA 
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put Bed. Fi in your designs 


HOUSING 


The new single unitized hous- 
ing construction on Heinze D 
Sub-Fractional Horsepower 
Blowers provides more rugged 
durability; more efficient air de- 
livery; reduced service costs; and 
a lower selling price due to lower 
manufacturing costs. 

Housing is CRS with baked 
enamel finish. Blower is stronger 
for rough usage — yet inner as- 
sembly is easily accessible for 
servicing. 

Blowers are powered by Type 
D 2 pole shaded pole induction 
motors, 115 V AC, 60 cycle. 
Single unit delivers up to 60 cfm, 
double unit 120 cfm. 

Send coupon for catalog. 


ELECTRIC COMPANY 
685 Lawrence Street 
Lowell, Massachusetts 


Sub-Fractional Horsepower Motors and Blowers 
HEINZE ELECTRIC COMPANY 


685 Lawrence Street, Dept. ox 
Lowell, Massachusetts 


Please send catalog on Heinze Sub-Fractional Horse- 
power Motors and Blowers. 


Name & Title 
Company 
Street & No 
City & State 
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FROM STACOR 


‘nataon Calpe, fo Pinto 
dhafing N8ow yffiaencg.” 


ili STACOR: 
COORDINATE 
GROUP 


”, and “DA” series. Modular 
interchangeability, combined with smart MP di design for maxi- 


ffoating-board 


25 models in 3 basic groups: the “L”, 


mum convenience and efficiency . . . STACOR-MATIC COORDINATE 
drafting units are equipped with | “toe- touch” floating board controls; 
adjoining reference desks have color-harmonized plastic tops, large 
shallow drawer, tool and full file drawer . . . all in double-walled 
lifetime steel. All series available with left and right-hand reference 
drawers and pedal location. Write for COORDINATE GROUP catalog 
showing entire series of desks, drawing and storage units. 


STACOR EQUIPMENT COMPANY 
Manufacturers of Lifetime Quality Drafting, Library & School Equipment 


289 Emmet Street, Newark 5, New Jersey 
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PLANS AND 


| CROSS-SECTIONS 
- # ‘a ‘Wet’ Bullets Wield Wallop 
bi 


Water pistols have gone from the toy shop to the research labora- 











tory. Researchers are firing water “bullets” into metal targets at 
—______, 
DO NOT WASTE} supersonic speeds to study erosive action of water droplets. 


ta d d a AMMUNITION The water jets, traveling at velocities up to 3400 mph, are re- 

i al uj a : leased when a lead pellet is fired by compressed air into a small 
e Te sealed reservoir. The jet then strikes the test metal. It can leave 

Blowers-Series 16 a sizeable dent in thick slabs of copper and stainless steel. 

S. M. DeCorso and R. E. Kothmann of the Westinghouse Elec- 
tric Corp.’s research laboratories, Pittsburgh, Pa., said the tests 
are aimed at finding ways to prevent erosion in turbine blades 
from water drops in moist steam. Similar erosion affects air- 
plane and missile surfaces when they hit raindrops at high speed. 

A side effect of the scientific shooting expedition has yet to be 
explained. Photographs show that a burst of light, lasting less 
than one-millionth of a second, is given off by the water as it 
crashes into metal. No one knows why. 





Made by CUSTOM 
MACHINE 


Trained Ants? co. 


Little things mean a lot at the 
Radio Corp. of America Labora- 
tories, where development of an 





ultratiny transistor is seen as 
pointing the way to low-cost mass 
production of transistor circuits. 
The new transistors, tested suc- 
E ° d ifi I] f cessfully, are said to be so small 
ngineere speci ica y or that 20,000 of them can be placed 


on a postage stamp. The minia- 


pneumatic con veying applications | turized transistor is made by de- 


The new Standard Duty M-D Rotary Positive positing thin films by evapora- 
Blower Series 16 combines all of the rugged- tion on a glass insulating base. And this is our best seller. 
ness and dependability of ductile iron with 
the flexibility, lighter weight and lower cost 
of aluminum blowers. 

Eleven models ranging from 50 CFM of 7 E 
air with pressures up to 12 PSIG or up to 12” Computer Relieves the Translation Headache 
HG vacuum have been specifically designed 
for material handling system applications. 

Send us your air or vacuum requirements, Fast, Fa st, Fa st 


We'll be glad to make recommendations, 











A test production model of an electric er than skilled human translators and 
computer system capable of translating can be adapted to translate any language 


M-D BLOWERS, INC, Russian into English at 60,000 words an into another, as long as one is an Indo- 


hour has been demonstrated. Using com- European tongue. UTS was developed 


For full information, write 


Racine, Wisconsin 


puterized dictionaries, the new Unified by Machine Translation, Ltd., Washing- 
AO) A SUBSIDIARY OF MIEHLE-GOSS-DEXTER, INC. Mr 
2 Transfer System is many, many times fast- ton, D. C. 
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ULTRA-CLEAN INCUBATORS FOR M/I* BALL-BEARINGS 


N/O’'S NEW WHITE ROOM PROVIDES ULTRA-CLEAN ENVIRONMENT FOR M/I BALL BEARING ASSEMBLY 


N/D announces a new White Room at Sandusky, Ohio incorporating the latest technological 
advances available today. This new room provides a virtually dust-free atmosphere so neces- 
sary for the production of Miniature and Instrument Ball Bearings of high reliability. 


Environmental controls within the room hold temperature to plus or minus 1°... with maximum 
relative humidity only 40%. Final air filtration inte room removes particles larger than 3/10 
micron. A complete air change is made every three minutes. All authorized personnel enter- 
ing the room are thoroughly bathed by air showers in two successive deduster chambers. 


You can benefit from New Departure’s 25 years of experience in M/I ball bear- a 
ing production by calling your nearby N/D Sales Engineer. Or write Department ye 
L.S., New Departure, Division of General Motors Corporation, Bristol, Conn. — oe 


NEW DEPARTURE 


MINIATURE AND INSTRUMENT BALL BEARINGS 


SEND FOR NEW DEPARTURE’'S 
M/I BALL BEARING CATALOG 


Circle 69 on Reader-Service Card for more information 





DESIGN 
NOTES 


C/R offers 

new bonded 
CRS Seal design 
in standard sizes 
— without premium 
tooling charges 





Design Advantages 


The CRS Seal now provides a new level of 
C/R Seal performance through its simple, 
bonded design. There are no internal parts 
to misalign, no avenues for internal leak- 
age. The shell and sealing member are 
integral — bonded securely for the long 
life of the seal. The CRS Seal incorporates 
a sealing member with both improved lip 
configuration and improved concentricity. 
The sealing member has been strengthened 
over former designs by placing more ma- 
terial at points of major flex and wear — 
and without increased shaft loading. 


Designer Advantages 

The CRS Seal gives the designer one, basic, 
rugged shaft seal design which may be ap- 
plied with high reliability to the great ma- 
jority of common shaft seal applications 
— particularly in industrial, automotive, 
farm, and off-the-road equipment. 

Four basic design variations are available. 
As you can see, these provide an auxiliary 
sealing lip, where it may be required, or 
provide extra rugged shell construction 
where conditions suggest the need to pro- 
tect the seal lip against assembly damage 
—or where large, heavy-duty shafts are 
being sealed. 








Selection of the new C/R Type CRS Seal 
gives the designer and buyer major advan- 
tages over special seals: shorter lead time 
on orders, simpler specification, savings in 
time and money, and improved assembly 
quality and reliability. 


Operating Maximums* 


Shaft Speeds 3600 fpm (single lip) 
2500 fpm (double lip) 
Run-out .015” TIR dynamic 
eccentricity 
.010” static eccentricity 
Temperature —30 to +275°F. 
(225°F. in EP lube) 
Pressure 5 psi (single lip) 
10 psi (double lip) 
Media Oil, grease, fuel, water 


*Not all conditions present in one application 


New, Improved Compound 


Standard sealing members for the C/R 
Type CRS Seal are molded of a new Sir- 
vene synthetic rubber compound having 
markedly superior sealing and wearing 
properties. It is a Buna-N-based material 
with low-friction characteristics. The CRS 
Seal can also be furnished in the usual 
special materials such as acrylates, Sili- 


cones, and butyls. Shells are of standard 
steel, but can be provided in corrosion- 
resistant materials on special order. 


Consult C/R Engineers 

For assistance on the application of the 
new CRS — or on any oil seal problem, 
get in touch with C/R Oil Seal Engineers. 
They’re specialists in fluid sealing — and 
will gladly cooperate with you. 


For More Design Data: 

You will want the complete design data 
on the new CRS Seal. Write for our Bul- 
letin CRS-100. It gives you the complete 
list of standard sizes, widths, O.D.’s, shell 
thicknesses and sealing lip heights. You 
will want it to compare and then specify 
C/R’s CRS Seal. 


CHICAGO RAWHIDE 
MANUFACTURING COMPANY 


1211 Elston Avenue * Chicago 22, Illinois 
Offices in principal cities 
See your telephone directory 
In Canada: Chicago Rawhide Mfg. Co. of Canada, Ltd., 
Brantford, Ontario 
Export Sales: Geon International Corp., 
Great Neck, New York 


Circle 70 on Reader-Service Card for more information 
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